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SELECTED  GENERAL  INDUSTRY  SAFETY 
AND  HEALTH  STANDARDS 

Proposed  Revocation 

AGENCY:  Occupational  Safety  and 
Health  Administration,  Department  of 
Labor. 

ACTION:  Proposed  revocation  of  stand¬ 
ards. 

SUMMARY:  The  Occupational  Safety 
and  Health  Administration  (OSH  A) 
proposes  to  revoke  selected  standards  or 
portions  of  standards  presently  con¬ 
tained  in  29  CFR  Part  1910,  OSHA  gen¬ 
eral  industry  safety  and  health  stand¬ 
ards.  The  provisions  proposed  for  revoca¬ 
tion  are  those  which  generally  have  no 
direct  or  immediate  relation  to  employee 
safety  or  health. 

DATE:  Written  comments,  objections 
and  requests  for  a  hearing  must  be  post¬ 
marked  by  March  3, 1978. 

ADDRESS:  Submit  written  comments, 
objections,  and  requests  to  OSHA  Docket 
Office,  Docket  No.  S-250,  Room  S-6212, 
U.S.  Department  of  Labor,  3rd  Street 
and  Constitution  Avenue  NW.,  Washing¬ 
ton,  D.C.  20210. 

FOR  FURTHER  INFORMATION  CON¬ 
TACT: 

John  Proctor,  OflBre  of  Safety  Stand¬ 
ards,  OSHA,  3rd  Street  and  Constitu¬ 
tion  Avenue  NW.,  Room  N3463,  Wash¬ 
ington,  D.C.,  20210,  telephone  202-523- 
7216. 

SUPPLEMENTARY  INFORMATION: 
Under  section  6(a)  of  the  Occupational 
Safety  and  Health  Act  of  1970  (the  Act) 
(84  Stat.  1593,  29  U.S.C.  655)  OSHA  was 
directed  to  adopt  existing  national  con¬ 
sensus  standards  and  established  Fed¬ 
eral  standards  in  order  to  ensure  that 
the  Nation’s  employees  be  guaranteed  at 
least  a  minimum  level  of  occupational 
safety  and  health  protection  as  soon  as 
possible  after  the  effective  date  of  the 
Act.  The  usual  procedural  requirements 
for  public  comments  and  a  public  hear¬ 
ing  were  suspended  under  section  6(a). 

Following  this  Congressional  direction, 
OSHA  published  its  initial  occupational 
safety  and  health  standards  on  May  29, 
1971,  as  part  of  29  CFR  Part  1910  (36 
FR  10466) .  These  standards  were  derived 
primarily  from  national  consensus 
standards  developed  by  the  American 
National  Standards  Institute  (ANSI)  and 
the  National  Fire  Protection  Association 
(NFPA).  In  addition,  OSHA  adopted  as 
established  Federal  standards  those 
standards  previously  issued  under  the 
Walsh-Healey  Act  (41  U.S.C.  35),  the 
Construction  Safety  Act  (40  U.S.C.  333), 
and  the  Longshoremen’s  and  Harbor 
Workers’  Compensation  Act,  as  amended 
(33  U.S.C.  941). 


Since  adopting  these  standards,  OSHA 
has  received  extensive  comments  from 
many  affected  parties  concerning  the 
effectiveness,  relevance,  and  applicabil¬ 
ity  of  these  standards.  In  addition.  Con¬ 
gressional  committees,  in  the  exercise 
of  their  oversight  authority,  have  rec¬ 
ommended  that  OSHA  review  its  stand¬ 
ards  and  revise  those  which  are  unclear 
or  irrelevant  to  employee  safety  and 
health.  Furthermore,  six  years  of  en¬ 
forcement  experience  have  revealed 
difficulties  with  the  specific  requirements 
in  some  of  these  standards.  Petitions  for 
change  or  revocation  of  certain  stand¬ 
ards,  and  the  decisions  of  the  Occupa¬ 
tional  Safety  and  Health  Review  Com¬ 
mission  and  the  Courts  have  also  under¬ 
scored  the  need  for  a  review  of  OSHA’s 
body  of  regulations.  Finally,  in  the  ap¬ 
propriations  bill  for  fiscal  year  1977 
Congress  directed  OSHA  to  eliminate 
“so-called  ‘nuisance  standards’  or  stand¬ 
ards  which  do  not  deal  with  workplace 
conditions  that  are  clearly  hazardo” 
to  the  health  or  safety  or  workers  or 
are  more  properly  under  the  jurisdiction 
of  State  I^partments  of  Public  Health.’’ 

Both  the  Secretary  of  Labor  and  the 
Assistant  Secretary  for  Occupational 
Safety  and  Health  have  indicated  their 
commitment  to  undertake  this  thorough 
review  of  the  agency’s  regulatory  policy 
and  to  redirect  its  enforcement  efforts 
towards  more  significant  safety  and 
health  hazards.  To  initially  implement 
this  commitment,  OSHA  proposes  to  re¬ 
voke,  as  expeditiously  as  possible  imder 
the  Act,  those  regulations  which  most 
clearly  have  no  direct  or  immediate  re¬ 
lationship  to  the  safety  or  health  of  em¬ 
ployees.  ’Thus,  the  agency  is  proposing 
this  revocation  as  an  initial  step  in  the 
continuing  effort  to  set  standards  that 
effectively  achieve  the  goals  and  pur¬ 
poses  of  the  Occupational  Safety  and 
Health  Act.  This  initial  action  is  part  of 
a  larger  initiative  to  reexamine  the 
agency’s  present  regulations,  including 
a  comprehensive  reevaluation  and  re¬ 
vision  of  29  CFR  Part  1910  safety  stand¬ 
ards  (See,  41  FR  17100).  This  reevalua¬ 
tion  currently  involves  Subpart  D, 
“Walking-Working  Surfaces’’  (41  FR 
17102) :  Subpart  H,  §  1910.111,  “Storage 
and  Handling  of  Anhydrous  Ammonia’’ 
(41  FR  17227) ;  Subpart  L,  “Fire  Pro¬ 
tection’’  (41  FR  17255);  and  Subpart  O. 
“Machines  and  Machine  Guarding’’  (42 
FR  1742).  The  proposal  for  the  com¬ 
prehensive  revision  of  Subpart  D  is  being 
prepared.  Similar  proposals  on  Subparts 
L  and  O,  and  §  1910.111,  are  under  de¬ 
velopment. 

This  proposal  for  revocation  is  limited 
to  certain  selected  general  industry  safe¬ 
ty  and  health  standards  which  aopear 
in  29  CFR  Part  1910.  A  principal  factor 
in  selecting  these  provisions  for  revoca¬ 
tion  was  that  there  be  no  diminution  or 
sacrifice  of  the  safety  or  health  of  af¬ 
fected  workers.  The  proposal  includes 
only  those  provisions  where  the  desired 
modification  could  be  accomplished 
through  the  simple  deletion  of  one  or 
more  phrases,  sentences,  or  paragraphs 


from  a  particular  standard.  Review  con¬ 
tinues  for  other  provisions  of  OSHA 
standards  which  may  also  have  no  direct 
or  immediate  effect  on  employee  safety 
and  health.  TThese  additional  revocations 
may  be  proposed  in  a  separate  Federal 
Register  notice  or  may  become  part  of 
the  more  comprehensive  revisions  being 
developed  for  the  subparts  mentioned 
above.  Also,  future  proposed  revocations 
may  cover  those  standards  specifically 
applicable  only  to  the  maritime  industry 
(29  CFR  Parts  1915-1918) ,  the  construc¬ 
tion  industry  (29  CFR  Part  1926)  or  agri- 
culure  (29  CFR  Part  1928) .  However,  in¬ 
terested  persons  in  all  industries  should 
thoroughly  review  this  proposal  and  sub¬ 
mit  comments,  since  many  of  the  Part 
1910  provisions  proposed  for  revocation 
may  also  apply  to  maritime,  construction 
or  agricultural  operations. 

Rationale  and  Criteria  for  Standards 
Covered  in  Proposed  Revocation 

Several  criteria  were  used  to  identify 
standards  for  revocation.  In  general,  the 
provisions  selected  were  among  those 
which  are: 

1.  Obsolete  or  inconsequential. 

2.  Concerned  with  comfort  or  con-^ 
venience. 

3.  Directed  toward  public  safety  or 
property  protection. 

4.  Subject  to  enforcement  by  other 
regulatory  agencies. 

5.  Contingent  on  manufacturers’  ap¬ 
proval  or  recommendations. 

6.  Encumbered  by  unnecessary  detail. 

7.  Adequately  covered  by  other  general 
standards. 

In  many  cases,  more  than  one  criterion 
applied  to  a  specific  provision.  These 
criteria  are  discussed  briefly  below. 

Some  provisions  have  clearly  become 
obsolete  due  to  technological  change  or 
the  expiration  of  a  time  period  set  forth 
within  the  standard  itself.  Therefore  the 
revocation  of  these  provisions  would  not 
jeopardize  employee  safety  at  the  work¬ 
place  in  any  manner.  Another  group  of 
standards  consists  of  those  provisions 
which  are  inconsequential  because  they 
do  not  impose  substantive  requirements 
or  contain  useful  information  regarding 
the  interpretation  or  application  of  other 
provisions  (Criterion  No.  1). 

Also  proposed  for  revocation  are  pro¬ 
visions  and  standards  which  are  directed 
primarily  to  the  comfort  and  convenience 
of  employees  rather  than  to  health  and 
safety  hazards.  Although  the  objectives 
of  these  standards  may  be  beneficial, 
they  are  not  appropriate  for  enforcement 
as  mandatory  requirements  imder  the 
Occupational  Safety  and  Health  Act 
(Criterion  No.  2) . 

The  Act  defines  occupational  safety 
and  health  standards  as  standards 
which  provide  for  “safe  and  healthful 
employment  and  places  of  employment.’’ 
Section  3(8).  Some  of  the  OSHA  stand¬ 
ards  are  explicitly  directed  toward  prop¬ 
erty  protection  or  the  safety  of  the  gen¬ 
eral  public.  Certain  national  consensus 
standards  developed  by  ANSI  or  NFPA 
are  included  in  this  category.  ’This  pro¬ 
posed  revocation  includes  provisions  and 
standards  which  explicitly  and  exclusive- 
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ly  affect  the  general  public  or  property. 
However,  where  standards  directly  result 
in  protecting  employee  safety  or  health 
in  addition  to  public  safety  and  property, 
these  standards  have  been  retained 
(Criterion  No.  3). 

Under  section  4(b)  (1)  of  the  Act,  the 
jurisdiction  of  this  agency  over  specific 
working  conditions  is  pre-empted  when¬ 
ever  other  Federal  agencies  “exercise 
statutory  authority  to  prescribe  or  en¬ 
force  standards  or  regulations  affecting 
occupational  safety  and  health.”  There¬ 
fore,  standards  have  been  proposed  for 
revocation  if  another  Federal  agency  has 
exercised  its  statutory  authority  consist¬ 
ent  with  section  4(b)(1).  Section  4(b) 
(3),  which  reflects  the  Act’s  intent  to 
avoid  unnecessary  duplication  of  govern¬ 
mental  effort,  also  supports  the  revexa¬ 
tion  of  this  category  of  provisions 
(Criterion  No.  4.) 

Another  group  of  OSHA  standards 
proposed  for  revocation  specifically  re¬ 
quires  employers  to  obtain  the  written 
approval  of  manufacturers  for  modifica¬ 
tions  of  equipment.  In  addition,  provi¬ 
sions  may  require  the  employer  to  follow 
the  manufacturer’s  instructiipns  or  rec¬ 
ommendations  for  this  equipment. 
Standards  of  this  type  have  been  pro¬ 
posed  for  revocation  based  on  the  follow¬ 
ing  factors;  (1)  the  standard  contains 
few  or  no  guidelines  for  the  manufac¬ 
turers’  approvals  or  recommendations: 
(2)  the  manufacturers’  approvals  or  rec¬ 
ommendations  may  be  motivated  by  con¬ 
cerns  only  remotely  related  to  employee 
safeti';  and  (3)  the  standard  gives  full 
discretion  to  the  manufacturer,  making 
it  difficult  for  OSHA  to  effectively  chal¬ 
lenge  the  appropriateness  of  the  manu¬ 
facturers’  recommendations  in  an  en¬ 
forcement  proceeding  (Criterion  No  5). 

Numerous  provisions  and  standards 
proposed  for  revocation  contain  very 
detailed  design  or  construction  require¬ 
ments.  Generally,  OSHA  considers  these 
highly  detailed  provisions  to  be  valid 
and  useful  guidelines  whicji  should  be 
followed  whenever  possible.  However, 
these  details  should  not  be  mandated  for 
all  situations.  The  revocation  of  these 
provisions  will  permit  employers  greater 
flexibility  in  selecting  the  specific  meth¬ 
ods  to  abate  these  workplace  hazards, 
including  the  development  of  new  tech¬ 
nology.  Moreover,  other  generally  appli¬ 
cable  provisions  in  29  CFR  Part  19*0  will 
provide  adequate  protection  without 
jeopardizing  employee  safety  or  health 
•  Criteria  No.  6  and  No.  7).  In  selecting 
the  standards  under  these  criteria,  con¬ 
sideration  was  given  to  the  nature  of  the 
operation,  the  type  of  hazard  involved, 
and  the  adequacy  of  coverage  under 
other  general  standards. 

Interim  Enforcement  Policy 

This  proposal  begins  the  rulemaking 
proceedings  necessary  to  revoke  these 
standards  under  section  6(b)  of  the  Act. 
Since  the.se  standards  generally  have  no 
direct  or  immediate  relationship  to  em¬ 
ployee  safety  or  health,  an  interim  en¬ 
forcement  policy  will  be  implemented 


under  section  9(a)  of  the  Act  (29  U.S.C. 
658(a))  until  these  proceedings  have 
been  completed.  Section  9(a)  authorizes 
the  Secretary  to  issue  de  minimis  notices 
instead  of  a  citation  whenever  a  violation 
of  a  standard  has  “*  *  *  no  direct  or 
immediate  relationship  to  safety  or 
health.”  Under  this  interim  enforcement 
policy,  violations  of  the  provisions  con¬ 
tained  in  this  proposed  revocation  will 
be  treated  as  de  minimis  except  in  those 
rare  instances  where,  as  a  result  of  condi¬ 
tions  at  the  worksite,  the  violations  di¬ 
rectly  or  immediately  relate  to  employee 
safety  or  health.  De  minimis  violations 
will  be  simply  brought  to  the  employer’s 
attention  and  no  citatioi;  or  proposed 
penalties  will  be  issued.  In  addition,  all 
active  or  pending  enforcement  cases  in¬ 
volving  these  provisions  will  be  reviewed 
and  reduced  to  de  minimis  where  there 
is  no  direct  or  immediate  relation  to  em¬ 
ployee  safety  or  health.  Program  Direc¬ 
tives  Nos.  200-67  and  200-68,  available 
at  all  OSHA  Regional  and  Area  Offices, 
describe  the  specific  procedures  imple¬ 
menting  this  de  minimis  enforcement 
policy. 

Proposal  Format 

This  notice  includes;  first,  a  sequen¬ 
tial  listing  of  paragraphs  or  sections 
which  contain  material  proposed  for  rev¬ 
ocation;  and'  second,  a  complete  re¬ 
printing  of  29  CFR  Part  1910  in  which 
each  provision  proposed  for  revocation 
has  been  enclosed  in  brackets  and 
marked  by  a  heavy  vertical  bar  printed 
to  the  left  of  the  text.  Only  the  mate¬ 
rial  enclosed  in  brackets  is  being  pro¬ 
posed  for  revocation.  It  is  hoped,  how¬ 
ever,  that  inclusion  of  the  complete  text 
of  Part  1910  will  facilitate  public  com¬ 
ment  by  allowing  the  affected  provisions 
to  be  seen  in  their  present  context  and 
compared  with  other  sections.  In  addi¬ 
tion  to  this  notice,  a  list  of  provisions 
proposed  for  revocation  annotated  to  re¬ 
flect  the  criterion  or  criteria  by  which 
that  decision  was  made’is  available  upon 
request  from  OSHA’s  Docket  Office 
(Room  S-6212,  Department  of  Labor,  3rd 
Street  and  Constitution  Avenue  NW., 
Washington.  D.C.  20210 »,  and  a  reprint 
of  the  text  of  Part  1910  has  been  pre¬ 
pared  which  indicates  which  of  the  sev¬ 
eral  criteria  numbered  as  above,  apply  to 
each  provision  proposed  for  revocation 
This  document  is  available  for  inspec¬ 
tion  and  copying  at  the  OSHA  Docket 
Office. 

Economic  Impact 

In  accordance  with  Executive  Order 
11821  (39  PR  41501,  November  29.  1974). 
Executive  Order  11949  (42  FR  1017,  Jan¬ 
uary  5,  1977)  and  OMB  Circular  No. 
A-107  (January  28.  1975),  OSHA  has 
assessed  the  potential  economic  impact  of 
this  proposal.  Based  on  the  six  economic 
thresholds.  OSHA  has  concluded  that 
the  subject  matter  of  this  proposal  is 
not  a  “major”  action  which  would  neces¬ 
sitate  further  economic  impact  evalua¬ 
tion  or  the  preparation  of  an  Economic 
Impact  Statement,  and  so  certifies. 


Evaluation  of  the  economic  impact  of 
the  final  revocations  will  be  based  on 
the  entire  record  of  the  rulemaking  pro¬ 
ceeding,  including  all  oral  and  written 
comments  made  part  of  the  record. 

Public  Participation 

Interested  persons  are  invited  to  sub¬ 
mit  written  data,  views  and  arguments 
on  the  specific  provisions  and  issues 
raised  in  this  proposed  revocation.  Tliese 
comments  must  be  postmarked  no  later 
than  March  3,  1978,  and  submitted  to 
OSHA  Docket  Office,  Docket  No.  S-250, 
Room  S6212,  U.S.  Department  of  Labor. 
3rd  Street  and  Constitution  Avenue  NW., 
Washington.  D  C.  20210,  where  they  will 
be  available  for  public  inspection  and 
copying.  Written  submissions  must 
clearly  identify  the  standards  or  portions 
of  standards  which  are  addressed  and 
the  position  taken  with  respect  to  each 
issue. 

Interested  parties  may.  in  addition  to 
submitting  written  comments,  file  ob¬ 
jections  to  the  proposal  and  request  an 
informal  hearing  on  the  objections.  Ob¬ 
jections  and  requests  for  an  informal 
hearing,  addressed  as  above,  must  be 
postmarked  no  later  than  March  3,  1978, 
and  must  comply  with  the  following  con¬ 
ditions  ; 

1.  The  objection  must  include  the 
name  and  address  of  the  objector; 

2.  The  objections  must  specify  with 
particularity  the  provisions  of  the  pro¬ 
posed  revocation  to  which  objection  is 
taken,  and  must  state  the  grounds  there¬ 
for; 

3.  Each  objection  must  be  separately 
stated  and  numbered;  and 

4.  The  objections  must  be  accompa¬ 
nied  by  a  detailed  summary  of  the  evi¬ 
dence  proposed  to  be  adduced  at  the  re¬ 
quested  hearing. 

In  addition  to  comments  and  objec¬ 
tions  concerning  the  proposed  revoca¬ 
tions  contained  herein,  OSHA  is  inter¬ 
ested  in  receiving  comments  on  other 
provisions  in  29  CFR  Part  1910  w'hich 
could  also  be  proposed  for  revocation 
under  the  criteria  set  forth  above.  If 
warranted.  OSHA  may  publish  a  list  of 
additional  provisions  in  a  separate  pro¬ 
posal  for  revocation. 

Accordingly,  pursuant  to  section  6(b) 
of  the  Act.  29  U.S.C.  655.  Secretary  of 
Labor’s  Order  No.  8-76  (41  FR  25059), 
and  29  CFR  Part  1911.  it  is  proposed  to 
amend  29  CFR  Part  1910  by  deleting  the 
the  provisions  which  are  enclosed 
within  brackets  in  the  reprint  below. 

This  document  was  prepared  under  the 
direction  of  Eula  Bingham.  Assistant 
Secretary  of  Labor  for  Occupational 
Safety  and  Health,  U  S.  Department  of 
Labor.  3rd  Street  and  Constitution  Ave¬ 
nue  NW..  Washington.  D.C.  20210. 

Signed  at  Washington.  D  C.  this  5th 
day  of  December,  1977. 

Eula  Bingham, 
Assistant  Secretary 

of  Labor. 
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1.  The  following:  paragraphs  in  29  CFR  Part  1910  contains  material  proposed  for  revocation: 


STANDARD  PROVISION 

STANDARD  PROVISION 

STANDARD  PROVISION 

STANDARD  PROVISION 

STANDARD  PROVISION 

SUBPART  D 

.25(cXlKiiiMa) 

.25(cX3KiXg) 

.25(cX4MiiMbX2) 

.26(aX3Xv) 

Walking-Working  Surfaces 

.25(cXlXiiiXb) 

.25(cX3XiXh) 

.25<cX4XiiiXb) 

.26(aX3Xvi) 

.25(cXlXiiiXc) 

.25(cX3XiXi) 

.25(cX4XiiiKc) 

.26(aX3Xviii) 

1910.22 

.25(cXlXiii)(d) 

.25(cX3XiXj) 

.25(cX4XiiiXd) 

.26(aX4Xii) 

General  Requirements 

.25(cX2XiXa) 

.25(cX3XiiXb) 

.25<cX5Xii) 

.26(aX4Xiii) 

.22(dKl) 

.25(cX2XiXd) 

.25(cX3XiiXc) 

.25(cX5Xiii) 

.26(aX4Xiv) 

.22(dX2) 

.25<cX2XiXe) 

.25(cX3XiiXd) 

.25(cX5Xiv) 

.26(aX4Xv) 

.25(cX2XiKg) 

.  .25<cX3XiiiXb) 

.25(cX5Xv) 

.26(aX5Xii) 

1910.23 

.25(cX2XiXh) 

.25{cX3XiiiXc) 

.25(cX5)(viXa) 

.26UX5Xiii) 

Guarding*Floor  and  Wall 

.25(cX2XiXi) 

.25(cX3Xiii)(d) 

.25(cX5XviXb) 

.26(a)(5Xiv) 

Openings  and  Holes 

.25(cX2XiiXaKl) 

.25(cX3XiiiXe) 

.25(cX5XviXc) 

.26(aX5Xv) 

.23(eK3) 

.25(cX2XiiXaX2) 

.25(cX3XUiXf) 

.25(cX5XviXd) 

.26(aX5Xvi) 

.23(eX3HvKd) 

.25(cX2XiiXb) 

.25(cX3XiiiXg)(l) 

.25(cX5XviiXa) 

.26(bXl) 

.25(cX2XiiXcXl) 

.25<cX3XiiiXg)(2) 

.25{cX5XviiXb) 

.26(bK2Xi) 

1910.24 

.25(cX2XiiXcX2) 

.25(cX3XivXb) 

.25(cX5XviiXc) 

.26(bX2Xii) 

Fixed  Industrial  Stairs 

Table  D-2 

.25(cX3XivXc) 

.25(cK5MviiXd) 

.26(bX2Xiii) 

.24(k) 

Table  D-3 

.25(cX3XivXc)(l) 

.25(cX5XviiXe) 

.26(bX2Xiv) 

.25(cX2XiiXd) 

.25(cX3XivXcX2) 

.25(cX5XviiXf) 

.26(bX2Xv) 

1910.25 

.25(cX2XiiiXaXl) 

.25(cX3XivXcX3)  1 

1  .25(dXlXv)  1 

.26(bX2Xvi) 

Portable  Wood  Ladders 

.25(cX2XiiiXaX2) 

.25(cX3XivXcX4)  i 

.25(dXlKvi)  1 

.26(bX2)(vii) 

.25(bKlKi) 

.25(cX2XiiiXb) 

Table  D-4 

.25(dXlXvii)  ! 

.26(bX3XiXa) 

.23(bXIKii)  1 

.25(cX2XiiiXcXlKi) 

.25(cX3Xv)(b) 

.25(dXlXviii) 

.26(bX3XiKb) 

.25(bK2Ki)  1 

.25(cX2Xiii)(cXlMii) 

.25(cX3XvXc) 

.25(dXl)(ix) 

.26(bK3Xii) 

.25(bK2Kii) 

.25(cX2XiiiXcX2) 

.25(cX3XvXd) 

.25(dX2Xxxi) 

Table  D-6 

.25<bK2Kiii) 

.25(cX2XiiiXcX3) 

.25(cX3MvXe) 

Table  D-5 

.26{cX2){i) 

.25(bK2Kiv) 

.25(cX2XivXa) 

.25(cX3XvXf) 

.26(cX2Xii) 

.23(bK2)(v) 

.25(cX2XivXb) 

.25(cX3XvXg) 

1910.26 

.26(cX2Xiii) 

.25(bK3Hi) 

.25{cX2Xiv)(c) 

.25{cX4) 

Portable  Metal  Ladders 

.25(bK3Xii) 

.25(cX2XivXcXI) 

.25(cX4Xi) 

.26(aXlXi) 

1910.28 

.25(bK3Kiii) 

.25(cX2XivXcX2) 

.25(cM4XiXa) 

.26(aXlXii) 

Safety  Requirements  for 

.25<b)<4) 

.25(cX3) 

.25(cK4XiXb) 

.26(aXlXiv) 

Scaffolding 

.25(bK4Ki) 

.25(cX3Xi)(a) 

.25(cX4XiXc) 

.26(aXlXvi) 

.28(iX2) 

.25(bX4Kii) 

.25(cX3XiXb) 

.25(cX4XiXd) 

.26(aX2XvXa) 

.28(iX9) 

.25<bX5) 

.25(cX3XiXc) 

.25(cX4XiKe) 

.26(aM2XvXb) 

.28(v) 

.25(cXlXi) 

.25<cX3KiXd) 

.25(cX4XiXf) 

.26(aX3Ki) 

.25(cXlXii) 

.25(cX3XiXe) 

.25(cX4XiiXb) 

.26(a)(3Xii) 

.25(cXlXiii) 

.25(cX3XiXf) 

.25(cX4XiiXbXl) 

.26(aX3Xiv) 

STANDARD  PROVISION 

STANDARD  PROVISION 

STANDARD  PROVISION 

STANDARD  PROVISION 

STANDARD  PROVISION 

1910.29 

1910.68 

SUBPART  H 

.106(b)(2)(vii)(b) 

.l06(d)(6XilHb) 

Manually  Propelled  MobiU 

Manlifts 

Hazardous  Materials 

J06(b)(2)(viiXb)(l) 

Table  H-17 

Ladder  Stands  and 

.68(bKSXvi) 

.106(b)(2)(viiKbX2) 

.106(eX3Xiv)(c) 

Scaffolds  (towers) 

.68(cK7XiXa) 

1910.103 

.106(bX2)(viiKbX3) 

.106(fX4Xii) 

.29(aX2Xiii) 

.68(cX7Xiii) 

Hydrogen 

.l06(bX2XviiXc) 

.106(f)(4Xiii) 

SUBPART  E 

.68(eK3) 

Table  H-2 

.106(b)(2)(viiXcXl) 

.106(f)(4)(v) 

.l03(cXlXii) 

.106(b)(2XviiXc)(2) 

.106(^(l)(iiMc) 

Means  of  Egress 

SUBPART  G 

Occupational  Health  and 

Table  H-4 

.l06(b)(2)(viiXc)(3) 

.106(b)(2)(vii)(c)(4) 

.106(g)(lXiv) 

.106(gX3Xvi)(b) 

1910.36 

Environmental  Control 

1910.104 

.106(b)(2)(viiXc)(5) 

.l06(gX3XviXc) 

General  Requirements 

Oxygen 

.106(b)(2)(viiXc)(6) 

.106(h)(2Xi) 

.36(bX8) 

1910.94 

.I04(b)(3)(xiv) 

.106(b)(2)(viiXcX7) 

Table  H-20 

SUBPART  F 

Ventilation 

.104(bX3Xxv) 

.106(b)(2)(viiXcX7)(i) 

.106(hX2Xii) 

.94(cX5XiXb) 

.104(bH3Xxvi) 

.106(bK2)(viiXc)(7Xii) 

.106(hX3XiiXc) 

Powered  Platforms,  Man- 
lifts  and  Vehicle-Mounted 

.94(cX5Kiii) 

.104(bX3Xxvii) 

.104(bX3)(xviii) 

.l06(b)(2)(vii)(c)(7Xiii) 

.106(b)(2)(viiXc)(7Xiv) 

.l06(iX4) 

Work  Platforms 

1910.96 

.106(b)(2)(viiiXa) 

1  1910.109 

1910.66 

Ionizing  radiation 

1910.106 

.106(b)(2)(viiiXb) 

1  Explosives  and  Blasting 

.96(bX5) 

Flammable  and  combus- 

agents 

Power  Platfoi  ms  for 

.96(eXlXii) 

tible  liquids 

.IOb(b)(2KviiiXd) 

.109(a)(5) 

Exterior  Building  Main- 

.96(lXlXiii) 

.106(bXlXiXe) 

.109(a)(9) 

tenance 

.96(lXlXiv) 

.106(b)(lXiiXa) 

.l06(b)(2XviiiXf) 

.l09(aKll) 

.66(cX20Xii) 

.96(lX2Xii) 

.106(b)f2Xi)(a) 

.106(b)(5XviXe) 

.109(a)(20) 

.66(cX21)(i) 

.96(lX2Xiii) 

Table  H-5 

.l06(dK2)(iiiXb) 

.109(a)(21) 

.66(cX2lXiXa) 

.96(oX2) 

Table  H-6 

.106(dX5)(iv)(a) 

.109(bXl) 

.66(cX21XiXb) 

.96<rXl) 

Table  H-7 

.l06tdX5Kiv)(b) 

.109(b)(2) 

.66(cX21XiXc) 

.96(rX2) 

.106(bX2XiXb) 

.106(d)(5Kiv)(c) 

.109(b)(3) 

.66(cX2iXiXd) 

.96(rX3Xi) 

.106(bK2Xi)(c) 

.106(d)(5Xiv)(d) 

Table  H-21 

.66(cX2lXiXe) 

.96(rX3Xii) 

.106(bX2)(iXd) 

Table  H-14 

.lC9(cXl)(viii) 

.66(cX2lXiKf) 

.^6(rX4Xi) 

Table  H-8 

Table  H-15 

.109(cX2Xiii) 

.66(cK2IXiKg) 

.96(rX4)(ii) 

.106(bX2Xi){e) 

.106(dX5Xvi)(a) 

.109(cX3Xviii) 

.66(cX2lXiXh) 

Table  H-9 

.l06(dX6Xi) 

.109(cM4Xiii) 

.66(cX2lXii) 

.106(bX2Xi)(f) 

Table  H-16 

.l09(c)(5Xviii) 

.66(cK2lXiii) 

.106(bX2)(iii) 

.106(bX2Xvi){b) 

.106(bX2)(vii)(a) 

.106(d)(6Xii) 

.106(d)(6XiiXa) 

.109(dXlXii) 
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STANDARD  PROVISION 

STANDARD  PROVISION 

STANDARD  PROVISION 

STANDARD  PROVISION 

STANDARD  PROVISION 

.109(dK2Kii)<b) 

.110(cX5XixXc) 

SUBPART  3 

1910.144 

.145(d)(3Xii) 

.109(dK3Ki) 

.110(dXl3XiXb> 

General  Environmental 

Safety  color  code  for 

.145(dX3Xiii) 

.109(d)(3)(ii) 

.110(dX13XiiXa> 

Controls 

marking  physical  hazards 

.145(dX4Xi) 

,109(eKl)(iii) 

.110(dXl3XiiiXb) 

.144(a)(l)(iXa) 

Figure  3-3 

.109(eK4Ki) 

.110(dXl5) 

1910.141 

.144(a)(lXiXb) 

.145(d)(4Xii) 

.109(g)(2Ki) 

.110(eX13Xiii> 

Sanitation 

.144(a)(lXiXc) 

Table  3-2 

.l09(g)(5Ki)(c) 

.!10(eXl3Xiv) 

.14l(bXlXii) 

.144(a)(l)(i)(d) 

Figure  3-4 

.109(gM5KuXa) 

.110(fX3Xi) 

.14i(bXlXiv) 

.144(a)(l)(iXe) 

.145(d)(5) 

.109(gK5Xvii) 

.I10(fX3Xii) 

.141(bXlXvi) 

.144(a)(l)(iXf) 

.145(dX6Xi) 

.l09(gX6Xii) 

.110(fX6XiXb) 

.141(bXlXvii) 

.144(a)(l)(i)(g) 

.145(d)(6Xu) 

.109(gX6Xv) 

.110(fX6XiXd) 

.141(cXlXi) 

.144(a)(IXiXh) 

Figure  3-5 

.109(gX6Xvii> 

.110(gXl> 

Table  3-1 

.144(a)(l)(iXi) 

.145(d)(7Xi) 

.109(gX6Xviu) 

.110(hX6XiXa) 

.141(cXlXii) 

.144(a)(l)(i)(j) 

.145(d)(7Xii) 

.109(hX3XiXa) 

.141(cXlXiv) 

.l44(aXlXi)(k) 

Figure  3-6 

.109(hX3XiXb) 

1910.111 

.141(cXlXv) 

.144(a)(lXii) 

.145(dX8) 

.l09(iXlXiXe) 

Storage  and  handling  of 

.141(cX!Xvi) 

.144(a)(l)(iii) 

.145(d)(9) 

.109(iXlXiiXa) 

anhydrous  ammonia 

.141(cXlXvii) 

.144(a)(2) 

.145(d)(10) 

.109(iX2XiiiXe) 

.IlUaXlKxiii) 

.141(cX2Xi) 

.J44(aX3) 

Figure  3-7 

.109(jX3Xii) 

.lll(aXlXxiv) 

.141(cX2Xii) 

.144(a)(4) 

Table  3-3 

.109(jX9Xii) 

.llKbXSXiii) 

.141(cX2Xiii) 

.144(a)(5) 

Table  3-4 

.llKbXSXiv) 

.!41(cX3Xi) 

.144(a)(6) 

.I45(d)(ll) 

1910.110 

Table  H-35 

.14l(cX3Xii) 

.144(a)(7) 

Figure  3-8 

Storage  and  handling  of 

.llKbXllXiii) 

.141(cX3Xiii) 

.144(b) 

.145(e)(1) 

liquified  petroleum  gases 

.lll(bXllXiv) 

.141(dX2Xi) 

.145(e)(3) 

.110(aX17) 

.lll(bX12XviKf) 

Table  3-2 

1910.145 

.145(e)(4) 

.llO(aXlS) 

.llKbXnXiii) 

.141(dX2Xv) 

Specifications  for  accident 

.145(e)(5) 

.110(bX6Xii) 

.lll(cX4Xii) 

.141(dX2Xvi) 

prevention  signs  and  tags 

.145(e)(6) 

.110(bX6Xiv) 

.lll(dXl2Xii) 

.141(dX2Xvii) 

.145(dXl) 

.145(eX7) 

.llO(bXllXiiiXi) 

.141(f) 

.145(d)(2)(i) 

.145(e)(8) 

.llO(bXllXivXg) 

SUBPART  I 

.141(gX3) 

.145(d)(2)(ti) 

.145(f)(l)(ii) 

.110(bXl5XviiiXb) 

Personal  Protective 

Table  3-1 

.l45(f)(3Xi) 

.110{cX5XivXa) 

Equipment 

1910.143 

.145(d)(3)(i) 

.145(f)(3)(ii) 

.110(cX5XivXaXl) 

Nonwater  carriage  dis- 

Figure  3-2 

.145(f)(4)(i) 

.110(cX5XivXaX2) 

1910.134 

posal  systems 

.145(f)(5)(i) 

.110(cX5XivXaX3) 

.110(cX5XivXb) 

Respiratory  Protection 
.134(gX3Xiii) 

.143  (Entire  section) 

.145(fX6) 

.145(f)(7)(i) 

.145(f)(7Xii) 

- - - 1- 

STANDARD  PROVISION 

STANDARD  PROVISION 

STANDARD  PROVISION 

STANDARD  PROVISION 

STANDARD  PROVISION 

Figure  3-9 

Figure  3-10 

.158(c)(4Xvii) 

.178(q)(6) 

1910.217 

.219(o)(l) 

Figure  3-11 

.158(cX4)(viii) 

.178(q)(il) 

Mechanical  Power  Presses 

Table  0-12 

Figure  3-12 

.158(cX4)(ix) 

.217la)(l) 

.219(o)(lXi) 

Figure  3-13 

.158(c)(4)(x) 

1910.179 

.217(a)(2) 

.219(o)(l)(iXb) 

Figure  3-14 

.158(c)(4Xxi) 

Overhead  and  gantry  crane 

i  .217(a)(3) 

.219(o)(l)(iXc) 

Figure  3-15 

.179(h)(2)(i) 

.217(c)(3)(v) 

.219(o)(l)(ii) 

.145(f)(8Xi) 

1910.159 

.179(hX2)(ii) 

.217(c)(3)(v)(a) 

.219(o)(2)(iiXa) 

Automatic  Sprinkler 

.179(h)(2Xv) 

.217(cX3Xv)(b) 

.219(o)(2)(iiXb) 

SUBPART  L 

systems 

.179(h)(2)(vi) 

.217(c)(3)(v)(c) 

.2i9(o)(2)(ii)(c) 

Fire  Protection 

.159(b)(1) 

.17  hX2Xviii) 

.217(c)(3XvXd) 

.219(o)(2XiiXd) 

.159(b)(2Xi) 

.179(h)(4) 

.217(f)(1) 

.219(o)(2)(iiXe) 

1910.157 

.159(b)(2)(ii) 

.179(j)(2)(vii) 

1 

.219(o)(3XiiJ 

Portable  fire  extinguisher; 

1  .159(b)(3) 

1910.219 

.219(o)(3)(iv) 

.157(aX5) 

.159(b)(4Xi) 

1910.18! 

Mechanical  power-trans¬ 

!  .2l9(o)(3Kv) 

.157(a)(6) 

.159(b)(4)(ii) 

1  Derricks 

mission  apparatus 

.219(o)(4) 

.157(aX7) 

.159(b)(4)(iii) 

.181(c)(2) 

.21‘»(bX4) 

Table  0-13 

.157(aX8)  ! 

.159(b)(4)(iv) 

.181(f)(1) 

.219(c)(5Xiv) 

.219(p)(6)(i) 

.157(c)(l)(ii) 

.159(b)(4)(v) 

.181(f)(2)(iXg) 

.219(c)(5Xv) 

SUBPART  P 

.157(c)0Xiii) 

.181(f)(3Xiii)(c) 

.219(d)(5) 

.157(cXl)(v) 

1910.160 

.219(e)(2)(v) 

Hand  and  portable  Powered 

.157(dX3)(iv) 

Fixed  dry  chemical 

SUBPART  O 

.2I9(j) 

Tools  and  Other  hand-held 

.157(dX4)(vii) 

extinguishing  systems 

Machinery  and  Machine 

.2l9(k)(3) 

Equipment 

.157(d)(4Xviii) 

.160(cXlXiii) 

Guarding 

.219(1X2) 

.219(m)(lXiji) 

1910.241 

1910.158 

SUBPART  N 

1910.213 

.219(mX2)(i) 

Definitions 

Standpipe  and  hose 

Materials  Handling  and 

Woodworking  machinery 

.2I9(m)(2XiXa) 

.241(c)(1) 

.241(c)(2) 

systems 

Storage 

requirements 

.2l9(mX2/(iXb) 

.158(b)(2Xi) 

.213(aX3) 

.219(m)(2)(iXc) 

.241(c)(3) 

.158(cXlXi) 

1910.176 

.213(m)(2) 

.219(m)(2)(iXd) 

.241(cX4) 

.158(cXl)(ii) 

Handling  Materials— 

.213(s)(10) 

.2I9(mX2)(iXe) 

.241(cX5) 

.158(cXlXiii) 

general 

.213(s)(ll) 

.219(mX2)(ii) 

.241(c)(6) 

.158(cX4)(i) 

.176(d) 

.219(mX2Xiii) 

.241(c)(7) 

.158(c)(4Xii) 

1910.215 

.219(nXl) 

.241(c)(8) 

.158(cX4Kiii) 

1910.178 

Abrasive  wheel  machinery 

.219(n)(2)(i) 

.241(c)(9) 

.24I(cXl0) 

.158(cX4Xiv) 

Powered  Industrial  Trucks 

.215(cX2)(i) 

.2l9(n)(2)(ii) 

.158(cX4Xv) 

.158(cX4Xvi) 

.178(aX4) 

.178(n)(5) 

.215(cX2Xii) 

.215(cX2)(iii) 

.219(nX3) 

.241(c)(ll) 
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STANDARD  PROVISION 

STANDARD  PROVISION 

STANDARD  PROVISION 

STANDARD  PROVISION 

STANDARD  PROVISION 

1910.243 

.252(aX8XiiXb) 

1910.265 

1910.1004 

1910.1013 

Guarding  of  portable 

.252(aX8XiiXc) 

Sawmills 

alpha-Naphthylamine 

be  ta-Propiolactone 

powered  tools 

.252(aX8XiiXd) 

.265<cX7) 

.1004(d)(1) 

.1013(d)(1) 

.243(dK2Ki) 

.252(aX8XiiXe) 

.265(cX20Xiv) 

.243(d)(2Kii) 

.252(aX8)(iiXf) 

.265(fX8) 

1910.1006 

1910.1014 

.243(dK2Kiii) 

.252(aX8XiiXgXl) 

Methyl  chlorornethyl  ether 

2- Acetylaminofluorene 

.243(dX3)(i) 

.252(aX8XiiXgX2) 

1910.266 

.1006(d)(1) 

.10l4(dXl) 

.243(dK3Kii) 

.252<aX8XiiXh) 

PulDwood  loeging 

Table  P-1 

.252(aX8XiiXiXI) 

.266(cX5Xii) 

1910.1007 

1910.1015 

.243(eKEntire  section) 

.252(aX8Xii)(iX2) 

.266(cX6)(i) 

3,3'— Dichlorobenzidine 

4-Dime  thylaminoazobenzene 

.252(aX8XiiXi)(3) 

.266(dX2Xii) 

(and  Its  salts) 

.1015(d)(1) 

1910.244 

.252(bX2Xiv)(b) 

.266(eXl)(ii) 

.1007(d)(1) 

Other  portable  tools  and 

.252(cX3Xiii) 

.266(eX9) 

1910.1016 

equipment 

.252(cX5) 

1910.1008 

N-Nitrosodimethylamine 

.244(aK2Xv) 

.252(eX3Xii) 

1910.268 

bis-Chloromethyl  ether 

.1016(d)(1) 

.252(eX3XiiXa) 

Telecommunications 

.1008(d)(1) 

SUBPART  Q 

i  .252(eX3XiiXb) 

.268(f)(3) 

1910.1017 

Welding,  Cutting  and 

.252(eX3XiiXc) 

.268(g)(2)(ii)(b)(4) 

1910.1009 

Vinyl  chloride 

Brazing  1 

.252(eX3XiiXd) 

.26S(gX2)(ii)(c) 

beta-Naphthylamine  1 

.1017(eX2) 

.252(eX3XiiXe) 

.1009(d)(1) 

.1017(m)(2)(ii) 

1910.252 

.252(eX3)(iiXf) 

SUBPART  S 

W'elding,  cutting  and 

1  .252(eX3XiiXg) 

Electrical 

1910.1010 

brazing 

i  .252(eX3XiiXh) 

Benzidine 

.252(aK4KiiiKb) 

.252(eX3XiiXi)  ‘ 

1910.308 

.1010(d)(1) 

.252(aK5Kv)(b) 

.252(fXlXv) 

Application 

.252(aX5XviXd) 

.252(fXlXvXb) 

.308(c)(1) 

1910.1011 

.252(aX6XivXbXl) 

4-Aminodiphenyl 

.252(aX6XviXaX7) 

SUBPART  R 

SUBPART  Z 

.1011(d)(1) 

.252(aX7XiiXc) 

Special  Industries 

Toxic  and  Hazardous 

.252{aX7XiiiXd) 

Substances 

1910.1012 

.252(aX8Xi) 

1910.261 

Ethyleneimine 

.252(aX8XiiXa) 

Pulp,  paper,  and  paper- 

1910.1003 

.1012(d)(1) 

board  mills 

4-Nitrobiphenyl 

.261(dX4Xiv) 

.1003(d)(1) 

.261(kX23) 
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Chapter  XVII^-Occupotional  Safety  and  Health  Admin.  $1910.1 


Siibport  A-*-^eneral 
$1910.1  Purpose  and  scope. 

(a)  Section  6(a)  of  the  Willlams- 
Stelger  Occupational  Safety  and  Health 
Act  of  1970  (  84  Stat.  1598)  provides  that 
"without  regard  to  chapter  5  of  title  5. 
United  States  Code,  or  to  the  other  sub* 
sections  of  Hiie  eection,  the  Secretary 
shall,  as  soon  as  practicable  during  the 
period  beginning  with  the  effective  date 
of  this  Act  and  ending  2  years  after  such 
date,  by  rule  promulgate  as  an  occupa¬ 
tional  safety  or  health  standard  any  na¬ 
tional  consensus  standard,  and  any  es¬ 
tablished  Federal  standard,  tinless  he 
determines  that  the  promulgation  of 
such  a  standard  would  not  result  In  Im¬ 
proved  safety  or  health  for  specifically 
designated  employees”  The  legislative 
purpose  of  this  provision  is  to  establish, 
as  rapidly  as  possible  and  without  regard 
to  the  rule-making  proxlsions  of  the  Ad¬ 
ministrative  Procedure  Act.  standards 
with  which  industries  are  generally  fa¬ 
miliar.  and  on  whose  adoption  Interested 
and  affected  persons  have  already  had  an 
opportunity  to  express  their  views.  Such 
standards  are  either  (1)  national  con¬ 
census  standards  on  whose  adoption  af¬ 
fected  persons  have  reached  substantial 
agreement,  or  (2)  Federal  standards  al¬ 
ready  established  by  Federal  statutes  or 
regulations. 

(b)  This  part  carries  out  the  directive 
to  the  Secretary  of  Labor  under  section 
e(a>  of  the  Act.  It  contains  occupational 
safety  and  health  standards  which  have 
been  found  to  be  national  consensus 
standards  or  established  Federal  stand¬ 
ards. 

§  1910.2  Definition*. 

As  used  in  this  part,  unless  the  con¬ 
text  clearly  requires  otherwise; 

(a)  ^Act”  means  the  Wtlliams-Stelgei 
Occupatitmal  Safety  and  Health  Act  oi 
1970  (84  Stat.  1590). 

(b)  ‘'Assistant  Secretary  of  Labor’ 
means  the  Assistant  Secretary  of  Labor 
for  Occupatitxiai  Safety  and  Health; 

<c)  "Employer"  means  a  person  en¬ 
gaged  in  a  business  affecting  commerce 
who  has  employees,  but  does  not  include 
the  United  States  or  any  State  or  politi¬ 
cal  subdivision  of  a  State; 


<d)  "Employee"  means  an  employee  of 
an  employer  who  Is  raiployed  in  a  busi¬ 
ness  of  his  employer  which  affects  com¬ 
merce; 

(e)  "Cmnmerce"  means  trade,  traffic, 
commerce,  transportation,  or  communi¬ 
cation  among  the  several  States,  or  be¬ 
tween  a  State  and  any  place  outside 
thereof,  or  within  the  District  of  Colum¬ 
bia.  or  a  possession  of  the  United  States 
(other  than  the  Trust  Territory  of  the 
Pacific  Islands),  or  between  points  in  the 
same  State  but  through  a  point  outside 
therer  f ; 

(f)  "Standard"  m^ns  a  standard 
which  requires  conditions,  or  the  adop- 
Uon  or  use  of  one  or  more  practices, 
means,  methods,  operations,  or  processes, 
reasonably  necessary  or  appropriate  to 
provide  safe  or  healthful  employment 
and  places  of  employment: 

(g)  "National  consensus  staniiard" 
means  any  standard  or  modification 
thereof  which  (1)  has  been  adopted  and 
promulgated  by  a  nationally  recognized 
standards-prcKiuclng  organization  under 
procedures  whereby  it  can  be  determined 
by  the  Secretary  of  Labor  or  by  the  As¬ 
sistant  Secretary  of  Labor  that  persons 
Intefested  and  affected  by  the  scope  or 
provisions  of  the  standard  have  reached 
substantial  agreement  <»  its  adoption. 
(2)  was  formulated  in  a  manner  which 
afforded  an  opportunity  for  diverse  views 
to  be  consider^,  and  <3)  has  been  des¬ 
ignated  as  such  a  standard  by  the  Sec¬ 
retary  or  the  Assistant  Secretary,  after 
consultation  with  other  appropriate 
Federal  agencies;  and 

(h)  "Established  Federal  standard" 
means  any  operative  standard  estab¬ 
lished  by  any  agency  of  the  United 
States  and  in  effect  an  April  28.  1971.  or 
contained  in  any  Act  of  Congress  in 
force  on  the  date  of  enactment  of  the 
Williams-Stelger  Occupati(«al  Safety 
and  Health  Act 

9  I910.S  Petilloii*  for  the  iMuanre, 
amendment,  or  repeal  of  ■  standard. 

ta)  Any  interested  person  may  peti¬ 
tion  in  writing  the  Assistant  Secretary 
uf  Labor  to  promulgate,  modify,  or  re¬ 
voke  a  standard.  The  petition  should  set 
forth  the  terms  or  the  substance  of  the 
rule  desired,  the  effects  thereof  If  pro¬ 
mulgated.  and  the  reasons  therefor. 

<b)  <1)  The  relevant  legislative  his¬ 
tory  of  the  Act  Indicates  congressional 
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recognltictfi  of  the  American  National 
Standards  Institute  and  the  National 
Fire  Protection  Association  as  the  major 
sources  of  national  consensus  standards 
National  C(msensu8  standards  adopted  on 
May  29,  1971,  pursuant  to  section  6(a> 
of  the  Act  are  from  those  two  sources. 
However,  any  organization  which  deans 
itself  a  producer  of  national  consensus 
standards,  within  the  meaning  of  sec¬ 
tion  3(9)  of  the  Act.  Is  Invited  to  submit 
In  writing  to  the  Assistant  Secretary  of 
Labor  at  any  time  prior  to  February  1. 
1973.  all  rrievant  Information  which 
may  enable  the  Assistant  Secretary  to 
determine  whether  any  of  its  standards 
satisfy  the  requirements  of  the  defiriition 
of  "naticmal  consensus  standard"  in 
section  3<9)  of  the  Act. 

(2)  Within  a  reasonable  time  after  the 
receipt  of  a  submission  pursuant  to  sub- 
paragraph  (1)  of  this  paragraph,  the  As¬ 
sistant  Secretary  of  Labor  shall  publish 
or  cause  to  be  published  In  the  FDsaAL 
RsGisTta  a  notice  of  such  submission,  and 
shall  afford  interested  persons  a  reason¬ 
able  opportimity  to  presoit  written  data, 
views,  or  arguments  with  regard  to  the 
question  whether  any  standards  of  the 
organization  making  the  submission  are 
national  consensus  standards. 

§  1910.4  Amendment*  lo  tbi*  part. 

(a>  The  Assistant  Secretary  of  Labor 
shall  have  all  of  the  authority  of  the 
Secretary  of  Labor  under  {{3(9)  and 
6(a)  of  the  Act. 

<b)  The  Assistant  Secretary  of  Labor 
may  at  any  time  before  April  28.  1973. 
wi  his  own  motion  or  upon  the  written 
petition  of  any  person,  by  rule  promul¬ 
gate  as  a  standard  any  natlcmal  con¬ 
sensus  standard  and  any  established 
Federal  standard,  pursuant  to  and  In 
accordance  with  section  6(a)  of  the  Act. 
and.  In  addition,  may  modify  or  revoke 
any  standard  in  this  Part  1910.  In  the 
event  of  conflict  among  any  such  stand¬ 
ards,  the  Assistant  Secretary  of  Labor 
thall  take  the  action  necessary  to  elimi¬ 
nate  the  conflict,  including  the  revoca¬ 
tion  or  modification  of  a  standard  in  this 
part,  so  as  to  assure  the  greatest  protec¬ 
tion  of  the  safety  or  health  of  the  af¬ 
fected  employees. 


$1910.5  Applicabilily  of  ftlandardo* 

(a)  Except  as  provided  In  paragraph 
'b)  of  this  section,  the  standards  cem- 
tained  In  this  part  shall  apply  with  re¬ 
spect  to  employments  performed  In  a 
workplace  In  a  State,  the  District  of 
Columbia,  the  Commonwealth  of  Puerto 
Rico,  the  Virgin  Islands.  American 
Samoa.  Guam,  Trust  Territory  of  the 
Pacific  Islands.  Wake  Island,  Outer  Con- 
Unental  Shelf  lands  defined  in  the  Outer 
Continental  Shelf  Lands  Act.  Johnston 
Island,  and  the  Canal  Zone. 

(b)  None  of  the  standards  In  this  part 
shall  apply  to  working  conditions  of  em¬ 
ployees  with  respect  to  wlilcji  Federal 
agencies  other  than  the  Department  of 
Ixibor.  or  State  agencies  acting  under 
section  274  of  the  Atomic  Energy  Act  of 
1954.  as  amended  (42  UH.C.  2021),  exer¬ 
cise  statutory  authority  to  prescrite  or 
enforce  standards  or  regulations  affect¬ 
ing  occupational  safety  or  health. 

(e)  (1)  If  a  particular  standard  is 
specifically  applicable  to  a  condition, 
practice,  means,  method,  operation,  or 
process.  It  shall  prevail  over  any  different 
general  standard  which  might  othenvlae 
be  at^llcable  to  the  same  condition,  {wac- 
Uce.  means.  meth(xl.  o^eratloo,  or 
process  For  example.  I  1501.33(c)(3)  of 
this  title  prescribes  personal  protective 
equipment  for  certain  ship  repairmen 
working  In  specified  areas.  Such  a  stand¬ 
ard  shall  apply,  and  shall  not  be  deemed 
modified  nor  superseded  by  any  different 
general  standard  whose  provisions  might 
otherwise  be  applicable,  to  the  ship  re¬ 
pairmen  working  in  the  areas  specified  In 
I  1915.23(c)(3). 

(2)  On  the  other  hand,  any  standard 
shall  apply  according  to  Its  terms  to  any 
employment  and  place  of  employment 
In  any  Industry,  even  though  particular 
standards  are  also  prescribed  for  the  in¬ 
dustry,  as  in  Subpart  B  or  Subpart  R  of 
this  part,  to  the  extent  that  none  of  such 
particular  standards  applies.  To  illus¬ 
trate.  the  general  standard  regarding 
noise  exposure  in  1 1910.95  applies  to 
employments  and  places  of  employment 
in  pulp,  paper,  and  paperboard  mills  cov¬ 
ered  by  I  1910.201. 

(d>  In  the  event  a  standard  protects 
on  its  face  a  class  of  persons  larger  than 
employees,  the  standard  shall  be  ap¬ 
plicable  imder  this  part  only  to  employees 
and  their  employment  and  places  of 
employment. 
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AprrNOU 

Appendix  A  Example-^  of  Conditions 
Which  May  Rntrict  or  Limit  Exposure  to 
Hyperbaric  Conditions. 

Subpart  2 — ^Took  and  Hazardeu*  SubstaocM 

ISlO.iOCX)  Air  Contomlnofita. 

1910.1001  Asbeetos. 

1010.1002  Coo)  tor  pltcb  TolatUes;  tnUrpre* 

tatlon  of  term. 

1010  1009  4-Nltroblpbenyl. 

1010.1004  alpha-Napbtbyiamlns. 

1010.1006  IBeoerved} 

1010.1000  Methyl  cblorometbyl  ether. 

1010.1007  93  — DlchiorobenzldUM  <az^  it* 

•alts). 

1010.1008  bla-Chiorometbyl  ether. 

1010.1000  beta-Naphtbylamlne. 

1010.1010  Benzidine. 

1010.1011  4-AinizK>dlphcn7l' 

1010.1019  Bthyleneimlne. 

1910.1013  bete-Propi^octoxw. 

1010.1014  a-Acetytam!nofluorene. 

1010.1016 

1010.1018  N-Nltroeodlmetbylomtas. 

2010.1017  Vinyl  cblorlde. 

1910 J029  Coke  Oven  Emissions 

1910.1499  Source  of  Standards 

1910.1500  Standards  Organizations 

Aothmitt:  The  provlsloDS  of  Usv  Past 
1910  issued  under  sees.  8(a),  8(g).  84  Btst. 
1503.  1698:  29  UJB.C.  665.  667,  itnltM  otbsr* 
wise  noted. 

Soimce-  39  FR  23503,  June  37.  1974.  nnlilt 
Otherwise  noted. 
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(e)  f  Reserved! 

(f  *  An  onployer  who  ts  In  compliance 
with  any  standard  In  this  part  ^all  be 
deemed  to  be  In  compliance  with  the  re¬ 
quirement  of  section  5(a)  (1)  of  the  Act. 
but  only  to  the  extent  of  the  condition, 
practice,  means,  method,  operation,  or 
process  covered  by  Uie  standard. 

51910.6  Incorporation  by  referenrr. 

(a)  The  standards  of  agencies  of  the 
US.  Government  and  organizations 
which  are  not  agencies  of  Uie  U5.  Gov¬ 
ernment  which  are  legally  Incorporated 
by  reference  in  this  part,  have  the  same 
force  and  effect  as  other  standards  In 
tins  part. 

(b)  Copies  of  the  standards  which  are 
Incorporated  by  reference  may  be  ex¬ 
amined  at  the  national  office  of  the  Oc- 
cupatlonaJ  Safety  and  Health  Adminis¬ 
tration.  U.S.  Department  of  lAbor.  Wash¬ 
ington.  DC.  20210.  or  at  any  of  its 
regional  offices.  Copies  of  such  private 
standards  may  be  obtained  frtnn  the  U- 
siUng  organizations.  Their  names  and 
addresses  are  listed  In  the  pertinent  sub¬ 
parts  of  this  part. 

(c>  Any  changes  In  the  standards  In¬ 
corporated  by  reference  in  this  part  and 
an  official  historic  file  of  such  changes 
are  available  for  Inspection  at  the  na¬ 
tional  office  of  the  Occupational  Safety 
and  Health  Administration.  U.S.  Depart¬ 
ment  of  Labor.  Washington.  D.C.  20210. 
Subpart  B — Adoption  ond  Extension 
of  Established  Federal  Standards 
§1910.11  Scope  and  purpose. 

<a>  The  provisions  of  this  Subpart  B 
adopt  and  extend  the  applicability  of. 
established  Federal  standards  In  effect  on 
April  28.  1671.  with  respect  to  every  em- 
ployer.  employee,  and  employment  cov¬ 
ered  by  the  Act. 

(b)  It  bears  emphasis  that  only  stand¬ 
ards  (te..  substantive  rulesj  relating  to 
sofety  or  health  are  adopted  by  any  In¬ 
corporations  by  reference  of  standards 
prescribed  elsewhere  In  this  chapter  or 
this  title.  Other  materials  contained  to 
the  referenced  parties  are  not  adopted 
11  lustrations  of  the  types  of  materials 
which  are  not  adopted  are  these.  The 
incorporations  by  reference  of  Parts 
1915.  1916,  1917.  1918  In  II  1910.13. 
1910.14.  191C.:&.  and  1910  16  are  not  in¬ 


tended  to  Include  the  discussion  In  those 
parts  of  the  coverage  of  the  Longshore 
men’s  and  Harbor  Workers'  Compenea- 
tlon  Act  or  the  penalty  provisions  of  the 
Act.  Similarly,  the  incorporation  by  ref¬ 
erence  of  Part  1926  in  1 1910.12  Is  not  In¬ 
tended  to  include  references  to  interpre¬ 
tative  rules  having  relevance  to  the  ap¬ 
plication  of  the  Construction  Safety  Act 
but  having  no  relevance  to  the  applies  - 
tion  to  the  Occupational  Safety  and 
Health  Act. 

(8ec  8(g) .  84  8Ut.  1600.  M  UB.C.  667) 

5  1910.12  Construction  work. 

(a)  Standards.  The  standards  pre¬ 
scribed  in  Part  1926  of  this  chapter  are 
adopted  as  occuitatlonal  safety  and 
health  standards  under  section  6  of  the 
Act  and  shall  apply,  according  to  the  pro¬ 
visions  thereof,  to  every  employment  and 
place  of  employment  of  every  employee 
engaged  In  construction  work.  Each  em¬ 
ployer  shall  protect  the  employment  and 
places  of  employment  of  each  of  hls  em¬ 
ployees  engaged  In  construction  work  by 
complying  with  the  appropriate  stand¬ 
ards  prescribed  In  this  paragraph. 

(b)  Deftnition.  For  purposes  of  this 

section,  "construction  work*’  means  work 
for  construction,  alteration,  and/or  re¬ 
pair.  including  painting  and  decorating 
See  discussion  of  these  terms  in  1  1926 19 
of  this  title.  * 

(c)  Consfntcffon  Safetv  Act  dtstfn- 
ffuished.  This  section  adopts  as  occupa¬ 
tional  safety  and  health  standards  under 
section  6  of  the  Act  tiie  stendards  which 
are  prescribed  In  Part  1926  of  this  chap¬ 
ter.  Thus,  the  standards  (substantive 
rules)  published  in  Subpart  C  and  the 
following  subparts  of  Part  1926  of  this 
chapter  are  applied.  *nil8  section  does 
not  Incorporate  Subparts  A  and  B  of 
Part  1926  of  this  chapter  SJbparti 
A  and  B  have  pertinence  only  to  the  ap¬ 
plication  of  sectlan  107  of  the  Contract 
Work  Hours  and  Safety  Standards  Act 
(the  Conslnictlon  Bafe^  Act).  For  ex¬ 
ample.  the  interpretation  of  the  term 
"subcontractor*  In  paragraph  (c)  of 
1  1926.13  of  this  chapter  Is  slpiiflcant  In 
discerning  the  coverage  of  the  Construc¬ 
tion  Safety  Act  and  duties  thereunder 
However,  the  term  **sul)Oontractor"  has 
no  significance  In  the  application  of  the 
Act,  which  was  enacted  uncter  the  Com¬ 
merce  Clause  and  which  establishes 
duties  for  "employers"  which  are  not  de¬ 


pendent  for  their  application  upon  any 
contractual  relationship  with  the  Federal 
Government  or  upon  any  form  of  Federal 
financial  assistance. 

(d)  For  the  purposes  of  this  pari,  to  the 
extent  that  tt  may  not  already  be  in¬ 
cluded  in  paragr^>h  (b)  of  thia  section, 
"construction  work"  Include  the  erection 
of  new  electric  transmission  and  dis¬ 
tribution  lines  and  equipment,  and  the 
alteration,  conversion,  and  Improvement 
of  the  existing  transmission  and  distribu¬ 
tion  lines  and  equipment 
(See.  107.  63  SUt.  M,  40  UAC.  S83) 
§1910-13  Ship  repairing. 

(a)  Adopftott  and  extension  of  estab^ 
Ushed  safety  and  health  standards  for 
ship  repairing.  'The  standards  prescribe 
by  Part  1501  of  this  title  and  in  effect  m 
April  28.  1971.  are  adopted  as  occupa¬ 
tional  safety  or  health  standards  under 
•ecti<m  6(a)  of  the  Act  and  shall  apply, 
according  to  the  provlsloas  thereof,  to 
every  employment  and  place  of  employ¬ 
ment  of  every  employee  engaged  In  ship 
repair  or  a  related  employment.  Each  em- 
l^oyer  shall  protect  the  employment  and 
places  of  employment  of  each  of  hls  em¬ 
ployees  engaged  in  ship  repair  or  a  re¬ 
lated  employment,  by  complying  with  the 
appropriate  standards  prescribed  by  this 
paragraph. 

(b)  DeAnitions.  For  purposes  of  this 
section: 

(1)  "Ship  repair  means  any  repair  of 
a  vessel,  including,  but  not  restricted  to. 
alterations,  converslans.  installations, 
cleaning,  painting,  and  maintenance 
work; 

(2)  "Related  employment*’  means  any 
employment  perfonned  as  an  Incident  to. 
or  tn  conjunction  with,  ship  repair  work. 
Including,  but  not  restricted  to.  inspec¬ 
tion,  testing,  and  employment  as  a  watch- 
omn;  and 

(3)  ’‘Vessel"  includes  every  descrip¬ 
tion  of  watercraft  or  other  artificial  con¬ 
trivance  used,  or  capable  of  being  used, 
as  a  means  of  transportation  (m  water, 
including  special  purpose  floating  struc¬ 
tures  not  primarily  designed  for.  or  used 
as  a  means  of,  transportation  on  water 
§  1910.14  Shipbuilding. 

(a)  Adoption  and  extension  of  esfab- 
tished  safety  and  heaV,h  standards  for 
shipbuilding  The  standards  prescribed 
by  Part  1502  of  this  title  and  in  effect 


on  April  28.  1971.  are  adopted  as  occu¬ 
pational  safety  or  t\.ealth  standards 
under  section  6(a)  of  the  Act  and  shall 
apply,  according  to  the  provisions 
thereof,  to  every  employment  and  place 
of  employment  of  every  employee  en¬ 
gaged  In  shipbuilding  or  a  related  em¬ 
ployment.  Each  employer  shall  protect 
the  employment  and  places  of  employ¬ 
ment  of  each  of  hls  employees  engaged 
tn  shipbuilding  or  a  related  employ¬ 
ment.  ^  complying  with  the  appropriate 
standards  prescribed  by  this  paragraph 

(b)  DeAnitions.  For  purposes  of  ^Is 
section; 

(1)  "Shipbuilding**  means  the  con¬ 
struction  of  a  vessel.  Including  the  in¬ 
stallation  of  machinery  and  equlporent 

(2)  "Related  employment"  means  any 
employment  performed  as  an  Incident 
to.  or  in  conjunction  with,  shipbuilding 
work.  Including,  but  not  restricted  to. 
Inspection,  testing  trials,  and  onploy- 
ment  as  a  watchman:  and 

(3)  "Vessel**  Includes  every  description 
of  watercraft  or  other  artificial  con¬ 
trivance  used,  or  capable  of  being  used, 
as  a  means  of  transportation  on  water. 
Including  special  purpose  floating 
structures  not  primarily  designed  for. 
or  used  as  a  means  of.  transportation 
on  water. 

§  1910.15  Shipbraaking. 

(a)  Adoption  and  extension  of  estab¬ 
lished  safetv  and  health  standards  for 
shipbreaking.  The  standards  prescribed 
by  Part  1503  of  this  title  and  In  effect 
on  April  26,  1971.  are  adopted  as  occu¬ 
pational  safety  or  health  standards 
under  section  8(a)  of  the  Act  and  shall 
apply,  according  to  the  provisions 
thereof,  to  every  employmMit  and  place 
of  wnplc^ment  of  every  employee  en¬ 
gaged  tn  shipbreaking  or  a  related  em¬ 
ployment  Each  employer  shall  protect 
the  employment  and  places  of  employ¬ 
ment  of  each  of  hls  employees  engaged  In 
^pbreaklng  or  a  related  employment, 
by  complying  with  the  appropii^  stand¬ 
ards  prescribed  by  this  paragraph. 

(b)  DeAnitions.  For  purposes  of  this 
section: 

(1)  "Shipbreaking*’  means  any 
breaking  down  of  a  vessti’s  structin’e  for 
the  purpose  of  scrapping  the  vessel,  in¬ 
cluding  the  removal  of  gear,  equipment 
or  any  component  part  of  a  vessel; 
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(2)  ’‘Related  employment**  means 
any  employment  performed  as  an  Inci¬ 
dent  to.  or  In  conjunction  with,  ship- 
breaking  work.  Including,  but  not  re¬ 
stricted  to.  Inspection,  survey,  and  em¬ 
ployment  as  a  watchman;  and 

(3)  "Vessel"  Includes  every  description 
of  watercraft  or  other  artificial  contriv¬ 
ance  used,  or  capable  of  being  used,  as 
a  means  of  transportation  on  water,  In¬ 
cluding  special  purpose  floating  struc¬ 
tures  not  primarily  designed  for.  or  used 
as  a  means  of.  transportation  on  water. 

6  1910.16  Longdtonng. 

(a)  Adoption  and  extension  of  estab¬ 
lished  safety  and  health  siandaed»  for 
longshoring.  The  standards  preAcrib^ 
by  Part  1504  of  this  title  and  In  effect  on 
April  28.  1971,  are  adopted  as  occupa¬ 
tional  safety  or  health  standards  under 
section  6(a>  of  the  Act  and  shall  apply, 
according  to  the  provisions  thereof,  to 
every  employment  and  place  of  employ¬ 
ment  of  every  employee  engaged  In  long- 
shoring  operations  or  a  related  employ¬ 
ment.  Each  employer  shaD  protect  the 
employment  and  places  of  employment 
of  each  of  his  employees  engaged  In  a 
longshoring  operation  or  a  related  em¬ 
ployment.  by  complying  with  the  appro¬ 
priate  standards  prescribed  by  this 
paragraph. 

(b)  DeAniUont.  For  purposes  of  this 
section: 

(1)  "Longshoring  operation"  means 
tlte  loading,  unloading,  moving,  or  han¬ 
dling  of.  cargo,  ship’s  stores,  gear.  etc.. 
Into.  in.  on.  or  out  of  any  vessel: 

(2)  "Related  employment"  means  any 
employment  performed  as  an  Incident  to 
or  In  conjunction  with,  longshoring  oper¬ 
ations  including,  but  not  restricted  to. 
securing  cargo,  rigging,  and  employment 
as  a  porter,  checker,  or  watchman,  and 

(3)  "Vessel"  Includes  every  descrip¬ 
tion  of  watercraft  or  other  artificial  con¬ 
trivance  used,  or  capable  of  being  used,  as 
a  means  of  transportation  on  water,  in¬ 
cluding  special  purpose  floating  struc¬ 
tures  not  primarily  designed  for.  or  used 
as  a  means  of,  traxisportation  on  water. 

8  1910.17  Effective  dale*. 

(a)  Except  as  provided  tn  paragraphs 
<b)  and  (c>  of  tols  section,  the  stand¬ 
ards  prescribed  In  this  Subpart  B  shall 
be  effective  on  August  27.  1971. 


<b)  (1)  To  the  extent  that  the  stand- 
ards  prescribed  tn  1 1910.12  ai^ly  to 
light  residential  construction  or  to 
other  construction  work,  as  defined  In 
I  I910.12(b>,  which  Is  not  subject  to  the 
construction  safety  standards  published 
In  Part  1926  of  this  title,  their  applica¬ 
tion  Is  delayed  until  September  27,  1971 
(2)  For  the  purpose  of  subparagraph 

(1)  of  this  paragraph,  "light  reddentlal 
construction"  U  limited  to  the  construc¬ 
tion  of  homes  and  apartments  whloh  do 
not  exceed  three  stories  In  height.  an<l 
which  have  no  elevator. 

(c)  Except  as  provided  In  paragraph 
(b)  of  this  section,  whenever  any  em 
ployment  or  place  of  employment  is.  or 
becomes,  subject  to  any  safety  and 
health  standard  prescribed  in  Part  1915. 
1916,  1917,  1916.  or  1926  of  this  title  on 
a  date  before  August  27.  1971.  by  virtue 
of  the  Construction  Safety  Act  or  the 
Longshoremen’s  and  Harbor  Workers* 
Compensation  Act.  that  occupational 
safety  and  health  standard  as  incorpo¬ 
rated  by  reference  In  this  sutHMUl 
sliall  also  become  effective  under  the 
WiUiams-Steiger  Occupational  Safety 
and  Health  Act  of  1970  on  that  date. 

S  1910.1S  Qiange*  tn  cstoblished  Fed¬ 
eral  •undard*. 

Whenever  an  occupational  safety  and 
health  standard  ad(A)ted  and  tneorpo- 
rated  by  reference  In  this  Subpart  B  Is 
changed  pursuant  to  section  6(b)  ot  the 
Act  and  the  statute  under  which  the 
standard  was  originally  promulgated, 
in  accordance  with  Part  1911  of  this 
chapter,  the  standard  shall  be  deemed 
changed  for  purposes  of  that  statute  and 
this  Subpart  B.  and  shall  apply  nnrfpr 
this  Subpart  B.  For  the  purposes  of  this 
section,  a  change  In  a  standard  Includes 
any  amendment,  addltkxi.  or  r^>eal.  In 
whole  or  In  part,  of  any  standard. 

8  1910.19  Special  proviaioiut  for  aar  ron- 
tammanl*. 

(«)  Ashfstos  dust.  Sciiion  1910.1001 
shall  apply  to  the  exposure  of  cwry  em* 
pluyee  to  asbestos  dust  in  every  employ¬ 
ment  and  place  of  employment  covered 
by  I  1910.12.  1 1910.13.  1 1910.14, 

1 1910.15,  or  1 1910.16.  in  lieu  of  any  dif¬ 
ferent  standard  on  exposure  to  asbestos 
dust  which  would  otherwise  be  appli¬ 
cable  by  virtue  of  any  ot  those  sections. 


(b)  yinyl  chloride.  Section  1910.1017 
shall  apply  to  the  exposure  of  every  m- 
ployee  to  vinyl  chloride  in  every  employ¬ 
ment  and  place  of  employment  covered 
by  1 1910.12.  1 1010.13.  1 1910.14, 

1 1010.15,  or  1 1910.16  in  lieu  of  any  dif¬ 
ferent  stai^ard  on  exposure  to  vinyl 
chloride  which  would  otherwise  be  ap¬ 
plicable  by  virtue  of  any  of  those  sec¬ 
tions. 

(38  FR  23503,  June  27.  1874.  as  amended  at 
40  FR  23073.  May  28.  I87&1 


Subpart  C— tffeserved) 

Subparf  D— -Walking-Working 
Surfocts 

8  1910.21  Dcfiniliona. 

(a)  As  used  In  1 1910.23,  unless  the 
context  requires  otherwise,  floor  and  wail 
opening,  railing  and  toe  board  terras 
shall  have  the  meanings  ascribed  in  this 
paragraph. 

<  1 )  Floor  hole.  An  opening  measuiHng 
less  than  13  inches  but  more  than  1  inch 
in  its  least  dimension,  in  any  floor,  plat¬ 
form.  pavement,  or  yard,  through  which 
materials  but  not  persons  may  fall ;  such 
as  a  belt  hole,  pipe  opening,  or  slot 
opening. 

(2)  Floor  opening.  An  opening  meas¬ 
uring  12  Inches  or  more  In  Its  least  di¬ 
mension.  tn  any  floor,  platform,  pave¬ 
ment.  or  yard  through  which  persons 
may  fall:  such  as  a  hatchway,  stair  or 
ladder  opening,  pit.  or  large  manhole 
Floor  openings  occupied  by  elevators, 
dumb  waiters,  conveyors,  machinery,  or 
containers  are  excluded  from  this  sub¬ 
part. 

(3)  Handrail.  A  single  bar  or  pipe  aup- 
ported  on  brackets  from  a  wall  or  par¬ 
tition,  as  on  a  stairway  or  ramp,  to 
furnish  persons  with  a  handhold  In  case 
of  tripping. 

(4)  Plaf/orm.  A  working  space  for  per¬ 
sons.  elevated  above  the  surrounding 
floor  or  ground;  such  as  a  balcony  or 
platform  for  the  operation  of  machinery 
and  equipment. 


(5)  Runway.  A  passageway  for  per¬ 
sons.  elevated  above  tiie  surrounding 
floor  or  ground  level,  such  as  a  footwaft 
along  shafting  or  a  walkway  between 
buildings. 

(6)  Standard  ratting.  A  vertical  bar¬ 
rier  erected  along  exposed  edges  of  a 
floor  opening,  wall  opening,  ramp,  plat¬ 
form,  or  runway  to  prevent  falls  of 
persons. 

(7)  Standard  strength  and  eonstme- 
tion.  Any  construction  of  railings,  covers, 
or  other  guards  that  meets  the  require¬ 
ments  of  f  191033. 

(6)  Stair  railing.  A  vertical  barrier 
erected  along  exposed  sides  of  a  stairway 
to  prevent  falls  of  persons. 

(9)  Toeboard.  A  vertical  barrier  at 
floor  level  erected  along  exposed  edges 
of  a  floor  opening,  wall  oputing.  plai- 
form.  runway,  or  ramp  to  prevent  falls 
of  materials. 

(10)  Wall  hole.  An  opening  leu  than 
30  Inches  but  more  than  I  Inch  high,  of 
unrestricted  width.  In  any  wall  or  parti¬ 
tion;  such  as  a  ventilaticm  hole  or  drain¬ 
age  scupper. 

(11)  IFaiiopeniitff  - An  opening  at  least 
30  inches  high  and  16  Inches  wide,  In  any 
wall  or  partition,  through  whicdi  persons 
may  fall;  such  as  a  yard-arm  doorway 
or  chute  opening. 

(b)  As  used  In  1 1910.24,  unleu  the 
context  requires  otherwise,  fixed  Indus¬ 
trial  stair  terms  shafi  have  the  meaning 
ascribed  In  this  paragraph. 

(1)  Haadraii.  A  single  bcu*  or  pipe  sup¬ 
ported  on  brackets  from  a  wall  or  parti¬ 
tion  to  provide  a  continuous  handhold 
for  persons  using  a  stair. 

(2»  Nose,  nosing.  TUsA  portion  of  a 
tread  projecting  beyond  the  face  of  the 
riser  immediately  below. 

(3)  Open  riser.  'The  air  space  between 
the  treads  of  stairways  without  upright 
members  (risers) . 

(4)  Platform.  An  extended  step  or 
landing  breaking  a  continuous  run  of 
5talrs 

(5)  Ratting.  A  vertical  barrier  erected 
along  exposed  sides  of  stairways  and 
platforms  to  prevent  falls  of  persons. 
The  top  member  of  railing  usually  serves 
u  a  handrail. 

(6)  Rite.  The  vertical  distance  from 
the  top  of  a  tread  to  the  top  of  the  next 
higher  tread. 
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<7)  Ri$er.  The  oprfsht  mmber  of  a 
stpep  situated  at  the  back  of  a  lower  tread 
and  near  the  leading  edge  of  the  next 
higher  tread. 

(8)  St€ir»,  rtainoav,  A  series  of  steps 
leading  from  one  levd  or  floor  to  an¬ 
other.  or  leading  to  platforms,  pits, 
boUer  roomg.  eroseovers.  or  around  ma¬ 
chinery.  tanks,  and  other  equipment  tliat 
are  used  more  less  continuously  or 
routinely  by  employees,  or  only  ooca^on- 
ally  by  spectflc  Individuals.  A  series  of 
steps  and  landings  having  three  or  more 
risers  constitutea  stairs  or  stairway. 

(9>  Tread.  The  horteontal  member  of 
a  step. 

<10)  Tread  rvn.  The  horirontal  dis¬ 
tance  from  the  leading  edge  of  a  tread 
to  the  leading  edge  of  an  adlaeent  tread. 

(11)  Tread  width.  The  horizontal  dis¬ 
tance  from  front  to  back  of  tread  in¬ 
cluding  nosing  when  used. 

fe)  As  used  In  1 1910.25.  unless  the 
context  requires  otherwise,  portable 
wood  ladders  terms  shall  have  the  mean¬ 
ings  ascribed  in  this  paragraph. 

(1)  Laddert.  A  ladder  is  an  appliance 
usually  consisting  of  two  side  rails 
joined  at  regular  intervals  by  crosspieces 
called  steps,  rungs,  or  cleats,  on  which 
a  person  may  step  In  ascending  or 
descending. 

(2)  Steviadder.  A  stepladder  Is  a  self- 
supporting  portable  ladder,  nonadjust- 
able  in  ioigth.  having  fiat  steps  and  a 
hinged  back.  Its  size  Is  designated  by  the 
overall  length  of  the  ladder  measured 
along  the  front  edge  of  the  side  rails. 

f3)  S’ingis  ladder.  A  single  ladder  Is  a 
non  self-supporting  portable  ladder 
nonfldjustable  In  length,  consisting  of 
but  one  section.  Its  size  is  designated  by 
the  overall  length  of  the  side  rail. 

<4)  Extension  ladder.  An  extension 
ladder  Is  a  non-aelf-supporting  portable 
ladder  adjustable  in  length.  It  consUts 
of  two  or  more  sections  traveling  in 
guides  or  brackets  so  arranged  as  to  per¬ 
mit  length  adjustment.  Its  size  is  desig¬ 
nated  by  the  sum  of  the  lengths  of  the 
sections  measured  along  the  side  rails. 

^5)  Sectional  ladder.  A  sectional  ladder 
Is  a  non-self -supporting  portable  ladder, 
nfmadjustable  in  length,  consisting  of  two 
or  more  sections  of  ladder  so  constructed 
that  the  sections  may  be  combined  to 
function  as  a  single  ladder.  Its  size  Is 


designated  by  the  overall  length  of  the 
assembled  sections. 

(6)  Trestle  ladder.  A  trestle  ladder  Is  a 
self-supporting  portable  Udder,  nonad- 
justable  In  length,  consisting  of  two  sec¬ 
tions  hinged  at  the  top  to  form  equal 
angles  with  the  base.  *nie  size  is  desig¬ 
nated  by  the  length  of  the  side  rails 
measured  along  the  front  edge. 

(7)  Extension  trestle  ladder.  An  exten¬ 
sion  trestle  ladder  Is  a  self-supportinf 
portable  ladder,  adjustable  In  length, 
consisting  of  a  trestle  ladder  base  and  a 
vertically  adJusUble  single  ladder,  with 
suitable  means  for  locking  the  ladders  to¬ 
gether.  The  size  Is  designated  by  the 
length  of  the  trestle  ladder  base. 

(•)  5peetol-parpose  ladder.  A  special- 
purpose  Udder  Is  a  portable  Udder  which 
represents  either  a  modifloatlott  or  a 
combination  of  design  or  construction 
features  in  one  of  the  general -purpose 
types  of  Udders  previously  defined,  tn  or¬ 
der  to  adapt  the  Udder  to  special  or 
specific  uses. 

(9)  Trollev  ladder.  A  tndley  ladder  Is  a 
semifixed  Udder,  nonadjustable  In 
length,  supported  by  attachments  to  an 
overhead  track,  the  pUne  of  the  ladder 
being  at  right  angles  to  the  plane  of 
motion. 

(10)  Side^roUing  ladder.  A  side-roll¬ 
ing  Udder  Is  a  semifixed  Udder,  nonad- 
lustable  in  length,  supported  by  atta^- 
ments  to  a  guide  rail,  which  Is  generally 
fastened  to  shelving,  the  plane  of  the 
ladder  being  also  its  plane  of  motion. 

(11)  Wood  characteristies.  Wood  char¬ 
acteristics  are  distinguishing  features 
which  by  their  extent  and  number  deter¬ 
mine  the  quality  of  a  piece  of  wood. 

(12)  Wood  irreaidorthet.  Wood  Irregu¬ 
larities  are  natural  characteristics  in  or 
on  wood  that  may  lower  Its  durability 
strength,  or  utility. 

(13)  Cross  grain.  Cross  grain  (slope  of 
grain)  is  a  deviation  of  the  fiber  direc¬ 
tion  from  a  line  parallel  to  the  sides  of 
the  piece. 

(14)  Knot.  A  knot  is  a  branch  or  limb 
Imbedded  In  the  tree  and  cut  through  tn 
the  process  of  lumber  manufacture,  clas¬ 
sified  according  to  size,  quality,  and  oc¬ 
currence.  The  size  of  the  knot  Is 
determined  as  the  average  diameter  on 
the  surface  of  the  piece. 
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(5)  Railings.  A  railing  is  any  cme  or  a 
combination  of  those  railings  constructed 
in  accordance  with  f.  1910.38.  A  standard 
railing  Is  a  vertical  barrier  erected  alo^ 
exposed  edgea  of  floor  (H>enings,  wall 
openings,  ramps.  pUtforms.  runways 
to  prevent  fails  of  persons. 

(0)  Pitch.  Pitch  Is  the  included  angle 
between  the  horizontal  and  the  Udder, 
measured  on  the  opposite  side  of  the 
ladder  from  the  climbing  side. 

(7)  Postenmgs.  A  fastening  is  a  device 
to  attach  a  Udder  to  a  structure,  build¬ 
ing,  m*  equipment. 

(8)  Rungs.  Rungs  are  Udder  cross- 
pieoes  of  circular  or  oval  eroas-section 
CO  which  a  person  may  stQ)  in  ascend¬ 
ing  or  descendmg. 

(9)  Cleats.  Cleats  are  Udder  cross- 
piecee  of  rectangular  cross-section 
placed  on  edge  on  which  a  person  may 
step  In  ascending  or  descending. 

(10)  Steps.  Steps  are  the  flat  cross¬ 
pieces  of  a  Udder  on  which  a  person 
may  step  in  ascending  or  descending. 

(11)  Cage.  A  cage  is  a  guard  that  may 
be  referred  to  as  a  cage  or  basket  guard 
which  is  an  enclosure  that  is  fastened 
to  the  side  rails  of  the  fixed  ladder  or  to 
the  structure  to  encircle  the  climbing 
space  of  the  Udder  for  the  safety  of  the 
person  who  must  climb  the  ladder. 

(12)  Well.  A  well  la  a  permanent  com¬ 
plete  enclosure  around  a  fixed  ladder, 
which  Is  attached  to  the  walls  of  the 
wen.  Proper  clearances  for  a  wen  will 
give  the  person  must  cUmb  the  Ud¬ 
der  the  same  protection  as  a  cage. 

(13)  ladder  safetv  device.  A  Udder 
safe^  device  Is  any  device,  other  than  a 
cage  (O’  well,  designed  to  eliminate  or  re¬ 
duce  the  possibility  of  accidental  faUs 
and  which  may  incorporate  such  fea¬ 
tures  as  life  belts,  friction  brakes,  and 
sliding  attachm'.nte. 

(14)  Grab  bars.  Grab  bars  are  in¬ 
dividual  handhoids  placed  adjacent  to 
er  ms  an  extension  above  ladders  tor 
the  purpose  of  providing  access  beyond 
the  limits  of  the  Udder. 

(15)  Through  ladder.  A  through  Ud¬ 
der  is  one  fr(mi  which  a  man  getting 

at  the  top  must  st^  through  the  ladd^ 
in  order  to  reach  tl^  landing. 

(14)  Side-step  Udder.  A  side-step  Ud¬ 
der  is  one  from  which  a  man  getting  off 
at  the  top  must  step  sideways  from  the 
ladder  In  order  to  reach  the  landing. 

(f)  As  used  In  1 191928.  unless  the 
context  requires  otherwise.  sesdloldiDf 
terms  shall  have  the  ascribed 

tn  this  paragraph. 


(1)  Bearer.  A  horizontal  member  of  a 
scaffold  upon  which  the  pUtform  rests 
and  which  may  be  supported  by  ledgers 

(2)  Boatswain's  chair.  A  seat  support¬ 
ed  by  slings  attached  to  a  suspended 
rope,  designed  to  accommodate  one 
workman  in  a  sitting  posltton. 

(3)  Brace.  A  tie  that  holds  (me  scaf¬ 
fold  member  In  a  fixed  postUon  with  re¬ 
spect  to  another  member. 

(4)  Bricklapert'  square  scaffold.  A 
scaffold  composed  of  framed  wood 
squares  which  support  a  pUtform  limit¬ 
ed  to  light  and  medium  duty. 

(5)  Carpenters'  bracket  scaffold.  A 
scaffold  consisting  ot  wood  or  met^ 
brackets  supporting  a  platform. 

(6)  COttpl^.  A  devloe  for  locking  to¬ 
gether  the  eomponoit  parts  of  a  tubular 
metal  scaffold.  The  material  used  for  the 
couplers  shall  be  of  a  structural  type, 
such  as  a  drop-forged  steel,  malleable 
Iron,  or  structural  grade  altimlnum.  The 
use  of  gray  cast  iron  Is  prohibited. 

(7)  Crgipltnip  board  or  cAicken  ladder. 
A  plank  with  cleats  spaced  and  secured 
at  equal  InterraU,  foruK  by  a  worker  on 
roofs,  not  designed  to  carry  any  materUl 

(8)  Double  pole  or  independent  pole 
scaffold.  A  scsirold  supported  from  the 
base  by  a  doidfie  row  of  uprights.  Inde¬ 
pendent  of  support  from  the  walls  and 
constructed  of  upiighcs.  ledgers,  horizon¬ 
tal  pUtform  bearers,  and  diagonal  brac¬ 
ing. 

(9)  Float  Of  ship  scaffold  A  scaffold 
hung  from  overhead  supports  by  means 
of  ropes  god  emslsUng  of  a  substsuitlal 
platform  having  diagonal  bracing  under¬ 
neath.  resting  won  and  securely  fas¬ 
tened  to  two  paralld  plank  bearers  at 
right  angles  to  the  span. 

(10)  Onardrail.  A  rail  eeeured  to  up¬ 
rights  and  erected  along  the  exposed 
sides  and  ends  of  i^tfonns. 

(11)  Heavg  duty  scaffold.  A  scaffold 
designed  and  constructed  to  carry  a 
woihlng  load  not  to  exceed  75  pounds  per 
square  foot. 

(12)  Horse  scaffold.  A  scaffold  for 
U^t  or  medium  duty,  composed  of  horses 
supporting  a  work  platform. 

(13)  interior  hung  scaffold.  A  scaffold 
suspended  from  the  ceiling  or  roof 
structure. 

(14)  Ladder  jack  scaffold.  A  light  Juty 
seaffcM  supported  by  brackets  attached 
to  ladders. 

(15)  Ledger  (stringer).  A  horizontal 
scaffold  member  which  extends  from  post 
to  post  and  which  supports  the  putlogs 
or  bearer  forming  a  tie  between  the  posts 


(IS)  Pitch  and  bark  Pockets.  A  pitch 
pocket  Is  an  opening  extending  paralM 
to  the  annual  growth  rings  eoatalnmg. 
or  that  has  contained,  i^tch.  either  solid 
or  hquld.  A  bark  pocket  Is  an  opening 
between  annual  growth  aiugs  that  con¬ 
tains  bark. 

(10)  Shake.  A  shake  is  a  separation 
along  the  grain,  most  of  which  occurs 
between  the  sings  (rf  annual  growth. 

(17)  Check.  A  check  is  a  lengthwise 
separation  of  the  wood,  most  of  whtob 
occurs  across  the  rings  of  annual  growth. 

(18)  Wane.  Wane  is  bark,  or  the  laok 
of  wood  from  any  cause,  on  the  comer 
of  a  piece. 

(19)  Decay.  Decay  Is  disintegration  of 
wood  substance  due  to  action  of  wood- 
destroying  fungi.  It  is  also  known  as 
dote  and  rot. 

(201  Compression- faXhtre.  A  compres¬ 
sion  failure  Is  a  deformation  (buckling) 
of  the  fibers  due  to  excessive  compres¬ 
sion  along  the  grain. 

(21)  Compression  wood.  Compression 
wood  is  an  aberrant  (abnormal)  and 
highly  variable  type  of  wood  structure 
occurring  in  softwood  species.  ITie  wood 
commonly  has  denslW  somewhat  higher 
than  does  normal  wood,  but  somewhat 
lower  stiffness  and  tensile  strength  for 
its  weight  in  addition  to  high  longitudi¬ 
nal  shrinkage. 

(23)  Loio  density.  Low-density  wood 
Is  that  which  is  exceptlorially  Ught  in 
weight  and  usually  deflcloit  tn  strength 
properties  for  the  species. 

(d)  As  used  in  1 1910.36.  unless  the 
context  requires  otherwise,  portable 
metal  ladder  terms  shall  have  the  mean¬ 
ings  aserbed  in  this  paragraph. 

(1)  Ladder.  A  ladder  Is  an  iu>pllance 
usually  consisting  of  two  side  rails  joined 
at  regular  intervals  by  crosspieces  ealled 
steps,  rungs,  or  cleats,  on  which  a  per¬ 
son  may  step  in  ascending  or  descending. 

(2)  5fep  ladder.  A  step  ladder  is  a  self- 
supporting  portable  ladder,  nonadjusta¬ 
ble  In  length,  having  flat  steps  and  a 
hinged  back.  Its  size  is  designated  by  the 
overall  length  of  the  ladder  measured 
along  the  front  edge  of  the  side  rails. 

(S)  Single  ladder.  A  single  ladder  is 
a  nan -self-supporting  portable  ladder, 
nonadjustable  *ln  length.  conslsUng  of 
but  one  section.  Its  size  Is  designated  by 
the  overall  length  of  the  side  rail. 

(4)  Extension  ladder.  An  extension 
ladder  Is  a  non-self -supporting  portable 
ladder  adjustable  In  length.  It  consists 
of  two  or  more  sections  traveling  tn 
guides  or  brackets  so  arranged  as  to 


permit  length  adjustment  Its  size  Is  des¬ 
ignated  by  the  sum  of  the  lengths  of  the 
sections  measured  along  the  side  rails. 

^9)  Piatlorm  ladder.  A  self-supporting 
ladder  of  fixad  size  with  a  piatfonn  pro¬ 
vided  at  the  working  levd.  The  size  is 
determined  by  the 'distance  along  the 
front  rail  from  the  platform  to  the  base 
of  the  ladder. 

(0)  Secttonel  ladder.  A  sectional  lad¬ 
der  la  a  non-self-supportlng  portable 
ladder.  non-adJustable  in  length,  eon- 
sisttng  of  two  or  more  sectiems  so  coo- 
structed  that  the  sections  may  be  com¬ 
bined  to  function  as  a  tingle  ladder.  Its 
size  is  designated  by  the  overall  length 
•f  the  assembled  sections. 

(7)  Trestle  ladder.  A  trestle  ladder  is 
a  self-supporting  portable  ladder,  non¬ 
adjustable  in  length,  consisting  of  two 
sections,  hinged  at  the  top  to  form  equal 
angles  with  the  base.  The  size  Is  des¬ 
ignated  by  the  length  of  the  side  rails 
meamred  along  the  front  ed^. 

(8)  Extension  trestle  ladder.  An  ex¬ 
tension  trestle  ladder  Is  a  self-supporting 
portable  ladder,  adjustable  In  lenifth, 
eonsistinf  of  a  trestle  ladder  hsse  and  a 
vertically  adjustable  single  ladder,  with 
Mjitable  means  for  locking  the  ladders 
together.  The  size  is  designated  by  the 
length  nf  the  trestle  ladder  base. 

(9)  Special-purpose  ladder.  A  special- 
purpose  ladder  Is  a  portable  ladder  wUch 
represents  either  a  modification  or  a 
combination  of  design  or  construction 
features  In  one  of  the  general-purpose 
types  of  ladders  previously  defined,  to 
order  to  adapt  the  ladder  to  special  or 
specific  uses. 

(e)  As  used  to  9  1910.27,  the 

context  requires  otherwise,  fixed  ladder 
terms  shall  have  the  meanings  ascribed 
In  this  paragraph. 

(1)  Ladder.  A  ladder  It  an  wipUance 
usually  conslsUng  of  two  side  rails  joined 
St  regular  Intervals  by  crosspieces  called 
steps,  rungs,  or  cleats,  on  which  a  person 
may  step  In  ascending  or  descending. 

(2)  Fixed  ladder.  A  fixed  ladder  U  • 
ladder  permanently  attached  to  a  struc¬ 
ture.  building,  or  equipment. 

(3>  Individual^rung  ladder.  An  Indi¬ 
vidual-rung  ladder  is  a  fixed  ladder  each 
rung  of  which  is  Indlvlduaily  attached  to 
a  structure,  building,  or  equipment. 

(4)  Rail  ladder.  A  rail  ladder  is  a  fixed 
ladder  consisting  of  side  rails  joined  at 
regular  Intervals  by  rungs  or  cleats  and 
fastened  in  full  length  or  in  sections  to 
a  building,  structure,  or  equipment. 
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(14)  LipAt  duty  scaffold  A  scaffold  de¬ 
signed  and  constructed  to  carry  a  work¬ 
ing  load  not  to  exceed  25  pounds  per 
^uare  foot. 

(17)  UanuaUv  propHled  mobile  scaf¬ 
fold.  A  portable  rolling  scaffold  sup¬ 
ported  by  casters. 

(18)  Masons'  adjustable  multiple- 
point  sv.^pension  scaffold.  A  scaffold 
having  a  continuous  platform  supported 
by  bearers  suspended  by  wire  rope  from 
overhead  supports,  so  arranged  and  op¬ 
erated  as  to  permit  the  raising  or  lower¬ 
ing  of  the  plaftorm  to  desired  working 
positions. 

(19)  Maximum  intended  load  ITie 
total  of  all  loads  Including  the  working 
load,  the  weight  of  the  scaffold,  and  such 
other  loads  as  may  be  reasonably 
anticipated 

(20)  Medium  duty  scaffold.  A  scaffold 
designed  and  constructed  to  carry  a 
working  load  not  to  exceed  50  pounds  per 
square  foot. 

(21)  Ifid-rall.  A  rail  approximately 
midway  between  the  guardrail  and  plat¬ 
form.  used  when  required,  and  secured 
to  the  uprights  erected  along  the  exposed 
Bides  and  ends  of  platforms. 

(22)  Needle  beam  scaffold.  A  light  duty 
scaffold  consisting  of  needle  beams  sup¬ 
porting  a  platform. 

<231  Outrigger  scaffold.  A  scaffold 
sumioried  by  outriggers  or  thrustouts 
projecting  beyond  the  wall  or  face  of 
the  building  or  structure,  the  Inboard 
Olds  of  which  are  secured  inside  of  such 
a  building  or  structure. 

(24)  Putlog.  A  scaffold  member  upon 
which  the  platform  rests. 

<251  Roofing  bracket.  A  bracket  used 
tn  sloped  roof  construction,  having  pro¬ 
visions  for  fastening  to  the  roof  or  sup¬ 
ported  by  ropes  fastened  over  the  ridge 
and  secured  to  some  suitable  object. 

<281  Runner.  The  lengthwise  horizon¬ 
tal  bracing  or  bearing  members  or  both. 

(271  Scaffold.  Any  temporary  ele¬ 
vated  platform  and  Its  supporting  struc¬ 
ture  ased  for  supporting  Virinneii  or 
materials  or  both. 

(281  5inple-po»flf  adfustable  suspen¬ 
sion  scaffold  A  manually  or  power- 
operated  unit  designed  for  light  duty 
'ise.  supported  by  a  single  wire  rope  from 
an  overhead  support  so  arranged  and 
operated  as  to  permit  the  raising  or  low¬ 
ering  of  the  platform  to  desired  working 
positions. 

(29)  Single  pole  scaffold.  Platforms 
resting  on  putlogs  or*  crossbeams,  the 
outside  ends  of  which  are  support^  on 


ledgers  secured  to  a  single  row  of  posts 
or  uprights  and  the  Inner  ends  of  which 
are  supported  on  or  In  a  wall. 

(30)  Slone  setters’ odjusfaMe  mulfiple- 
poiru  suspension  scaffold.  A  swinging- 
type  scaffold  having  a  platform  sup¬ 
ported  by  hangers  suspended  at  four 
points  so  as  to  permit  the  raising  or 
lowering  of  the  platform  to  the  desired 
working  position  by  the  use  of  hoisting 
machines. 

(31)  Toeboard.  A  barrier  secured 
along  the  sides  and  ends  of  a  platform, 
to  guard  against  the  failing  of  material. 

<331  Tube  and  coupler  scaffold.  An  as¬ 
sembly  consisting  of  tubing  which  serves 
as  posts,  bearers,  braces,  ties,  and  run¬ 
ners.  a  base  supporting  the  po4ts,  and 
special  couplers  which  serve  to  connect 
the  uprights  and  to  Join  tte  various 
members. 

(331  Tubular  welded  frame  scaffold. 
A  sectional,  panel,  or  frame  metal  scaf¬ 
fold  substantially  built  up  of  prefabri¬ 
cated  welded  sections  which  consist  of 
posts  and  horizontal  bearer  with  Inter¬ 
mediate  members.  Panels  or  frames  shall 
be  braced  with  diagonal  or  cross  braces 

(34)  Two-point  suspension  scaffold 
(swinging  scaffold).  A  scaffold,  the  plat¬ 
form  of  which  Is  supported  by  hangers 
(stirrups)  at  two  points,  suspended  from 
overhead  supports  so  as  to  permit  the 
raising  or  lowering  of  the  i:^atform  to 
the  desired  working  position  by  tackle  or 
hoisting  machines. 

(361  Window  jack  scaffold.  A  scaffold, 
the  platform  of  which  is  supported  by  a 
bracket  or  jack  which  projwts  through 
a  window  opening. 

(36)  Ww^king  load.  Load  imposed  by 
men.  materials,  and  equipment. 

(g)  As  used  in  I  1910.29.  unless  the 
context  requires  otherwise,  manually 
propelled  mobile  ladder  stand  and  scaf¬ 
fold  (tower)  terms  shall  have  the  mean¬ 
ing  ascribed  In  this  paragraph. 

( 1 1  Bearer.  A  horizontal  member  of  a 
scaffold  upon  which  the  platform  rests 
and  which  may  be  supported  by  ledgers. 

(2)  Brace.  A  tie  that  bolds  <me  scaffold 
member  in  a  fixed  position  with  respect 
to  another  member. 

(31  Climblna  ladder.  A  separate  ladder 
with  equally  spaced  rtings  usually  at¬ 
tached  to  the  scaffold  structure  for  climb¬ 
ing  and  descending. 

<41  Coupler.  A  device  for  locking  to¬ 
gether  the  components  of  a  tubular  metal 
scaffold  which  shall  be  designed  and  used 
to  safely  support  the  maximum  intended 
loads. 


PeOERAL  REGISTER,  VOL.  42,  NO.  239 — ^TUESDAY.  DECEMBER  13,  1977 


RULES  AND  REGULATIONS 


62743 


Chopfer  XVII~>0<ctipalional  Safely  and  Health  Admin. 


Title  29~Lab9r 


(5)  Design  tt)orkluif  load.  The  m&xl- 
mum  Intended  load,  being  the  total  of  all 
loads  including  the  weight  of  the  men. 
materials,  equipment,  and  platform. 

(6)  Eguivalent  Alternative  design  or 
features,  which  will  provide  an  equal 
degree  or  factor  of  safety. 

(7)  Ouardratl.  A  barrier  secured  to  up¬ 
rights  and  erected  along  the  expoeed 
sides  and  ends  of  platforms  to  prevent 
falls  of  persons. 

(81  Hondrafl.  A  rail  connected  to  a 
ladder  stand  runiUiig  parallel  to  the  slope 
and/or  top  step. 

(9)  Ladder  stand.  A  mobile  fixed  size 
self-supporting  ladder  consisting  of  a 
wide  flat  tread  ladder  in  the  form  of 
stairs.  The  assembly  may  Include  hand¬ 
rails. 

(10)  Ledger  istringer).  A  horizontal 
scaffold  member  which  extends  from  post 
to  post  and  which  supports  the  bearer 
forming  a  tie  between  the  posts. 

(11)  MobUe  scaffold  itoioer),  A  Uf^t. 
mediiun.  or  heary  duty  scaffold  mounted 
on  casters  or  wbeeb. 

(12)  Mcbde.  '‘Manusdly  propeUed  ** 

(13)  MoMle  loork  plof/orm.  C^erally 
a  fixed  work  level  one  frame  high  on 
casters  or  wheels,  with  bracing  diago¬ 
nally  from  platform  to  vertical  frame 

(14)  Runner.  The  lengthwise  hori¬ 
zontal  bracing  and/or  bearing  members. 

(15)  Scaffold.  Any  temporary  elevated 
platform  and  its  necessary  vertical,  diag¬ 
onal.  and  horizontal  members  us^  for 
supporting  workmen  and  materials.  (iUso 
known  as  a  scaffold  tower.) 

(16)  Toeboard.  A  barrier  at  platform 
level  erected  along  the  exposed  sides  and 
ends  of  a  scaffold  platform  to  prevent 
falls  of  materials. 

(IT)  Tube  and  coupler  scaffold.  An 
assembly  consisting  of  tubing  which 
serves  as  posts,  bearers,  braces,  ties,  and 
runners,  a  base  supporting  the  posts,  and 
uprights,  and  serves  to  Join  the  various 
members,  usually  used  in  fixed  locations. 

(18)  Tubu/or  xoelded  frame  scaffoM. 
A  sectional,  panel,  or  frame  metal 
scaffold  substantially  built  up  of  pre¬ 
fabricated  welded  sections,  which  con¬ 
sist  of  posts  and  bearers  with  Intermedi¬ 
ate  connecting  members  and  braced  with 
diagonal  or  cross  braces. 

(19>  Tabular  welded  sectional  folding 
scaffold.  A  sectional,  folding  metid  scaf¬ 
fold  either  of  ladder  frame  or  Inside 
stairway  design,  subatantlally  buUt  of 
prefabricated  welded  sections,  which  con¬ 
sist  of  end  frames  platform  frame.  In¬ 
side  inclined  stairway  frame  and  braces. 


or  hinged  connected  diagonal  and  hori¬ 
zontal  braces,  capable  of  being  folded 
Into  a  flat  package  when  the  scaffold  is 
not  in  use. 

(20)  Work  level.  The  elevated  plat¬ 
form.  used  for  supporting  workmen  and 
their  materials,  comprising  the  necessary 
vertical,  horizontal,  and  diagonal  braces, 
guardrails,  and  iatl^er  for  access  to  the 
work  platform. 

§1910.22  Cenerai  rcquirrr.irnti. 

This  section  applies  to  all  permanent 
places  of  employment,  except  where 
domestic,  mining,  or  agricultural  work 
only  is  performed.  Measures  for  the  con¬ 
trol  of  toxic  materials  are  considered  U 
be  outside  the  scope  of  this  section. 

(a)  Housekeeping.  (1)  All  places  of 
employment,  passageways,  storerooms, 
and  service  rooms  shall  be  kept  dealt  and 
orderly  and  in  a  sanitary  conditkm. 

(2)  The  floor  of  every  workroom  shall 
be  maintained  In  a  dean  and,  so  far  as 
possible,  a  dry  condition.  Where  wet  proc¬ 
esses  are  used,  drainage  shall  be  main¬ 
tained.  and  false  floors,  platforms,  mats, 
or  other  dry  standing  places  should  be 
provided  where  practicable. 

O)  To  facilitate  deanlng.  every  floor, 
working  place,  and  passageway  shall  be 
kept  free  from  protruding  nails,  splinters, 
boles,  or  loose  boards. 

(b)  Aisles  and  passaoewoys.  (1)  Where 
mechanical  handling  equipment  is  used, 
suffident  safe  clearances  shall  be  al¬ 
lowed  for  aisles,  at  loading  docks,  through 
doorways  and  wherever  turns  or  pas¬ 
sage  must  be  made.  Aisles  and  passage¬ 
ways  shall  be  kept  dear  and  in  good  re¬ 
pairs,  with  no  obstruction  across  or  in 
aisles  that  could  create  a  hazard. 

(2)  Permanent  aisles  and  passageways 
shall  be  appropriately  marked. 

(c)  Cot>ers  and  guardrails.  Covers  and/ 
or  guardrails  shall  be  provided  to  protect 
personnel  from  the  hazards  of  open  pits, 
tanks,  vats,  ditches,  etc. 

Q.  Floor  loading  protection.  (1)  In 
every  building  or  other  structure,  or  part 
thereof,  u.sed  for  mercantile,  business,  in¬ 
dustrial.  or  storage  purposes,  the  loaA 
approved  by  the  building  oflldal  shall  be 
marked  on  plates  of  approved  deslg* 
which  shall  be  supplied  and  securely  af¬ 
fixed  by  the  owner  of  the  building,  or  hU 
duly  authorized  agent,  in  a  conspicuous 
place  In  each  space  to  which  Uiey  relate 
Such  plates  shall  not  be  removed  or  de¬ 
faced  but.  if  lost,  removed,  or  defaced, 
shall  be  replaced  by  the  owner  or  his 
i  agoit. 
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with  its  center  approximately  4  feet  above 
floor  level  and  of  standard  strength  and 
mounting. 

(U)  Extension  platform  onto  which 
materials  can  be  hoisted  for  handling, 
and  which  shall  have  side  rails  or  equiv¬ 
alent  guards  of  standard  specifications. 

(2)  Every  chute  wall  opening  from 
which  there  Is  a  drop  of  more  than  4  feet 
shall  be  guarded  by  one  or  more  of  the 
barriers  specified  in  subparagraph  (1)  of 
this  paragraph,  or  as  required  by  the 
conditions. 

(3>  Every  window  wall  opening  at  a 
stairway  landing,  floor,  platform,  or 
balcony,  from  which  there  Is  a  drop  of 
more  than  4  feet,  and  where  the  bottom 
of  the  opening  Is  less  than  3  feet  above 
the  platform  or  landing,  shall  be  guarded 
by  .<;tandard  slats,  standard  grill  work  (as 
specified  in  paragraph  (e)(lU  of  this 
section),  or  standard  railing. 

Where  the  window  opening  Is  below  the 
landing,  or  platform,  a  standard  toe 
board  shall  be  provided. 

(4)  Every  temporary  wall  opening 
shall  have  adequate  guards  but  these 
need  not  be  of  standard  construction. 

(5)  Where  there  is  a  hazard  of  mate¬ 
rials  falling  through  a  wall  hole,  and  the 
lower  edge  of  the  near  side  of  the  hole  is 
less  than  4  Inches  above  the  floor,  and 
the  far  side  of  the  hole  more  than  5  feet 
above  the  next  lower  level,  the  hole  shall 
be  protected  by  a  standard  toeboard.  or 
an  enclosing  screen  either  of  solid  con¬ 
struction,  or  as  specified  In  paragraph 
<e)  (II)  ot  this  section. 

(c)  Proteefton  of  open-sided  floors, 
platforms,  atuf  runtoavs.  <1)  Every  open- 
sided  floor  or  platform  4  feet  or  more 
above  adjacent  floor  or  ground  level  shall 
be  guarded  by  a  standard  railing  (or  the 
equivalent  as  specified  in  paragraph  (e) 
^3)  of  this  section)  on  all  <H>en  sides  ex¬ 
cept  where  there  Is  entrance  to  a  ramp, 
stairway,  or  fixed  ladder.  The  railing 
shall  be  provided  with  a  toeboard 
wherever,  l^eath  the  open  sides, 

(1)  Persons  can  pass. 

(II)  There  Is  moving  machinery,  or 

(III)  There  Is  equipment  with  which 
railing  materials  could  create  a  hazard. 

(2)  Every  runway  shall  be  guarded  by 
a  standard  railing  (or  the  equivalent  as 
specified  In  paragraph  (e)(3)  of  thu 
s^ion)  on  aU  open  sides  4  feet  or  more 
above  floor  or  ground  level.  Wherever 
tools,  machine  parts,  or  materials  are 
likely  to  be  used  on  the  runway,  a  toe¬ 


board  shall  also  be  provided  on  each 
exposed  side. 

Runways  used  exclusively  for  special 
purposes  (such  as  oiling,  shafting,  or 
filling  tank  cars)  may  have  the  railing  on 
one  side  omitted  where  operating  condl- 
tiems  necessitate  such  omission,  providing 
the  falling  hazard  is  minimized  by  using 
a  runway  of  not  less  than  18  inches  wide. 
Where  persons  entering  upon  runways 
become  thereby  exposed  to  machinery, 
tiectiical  equipment,  or  other  danger  not 
a  falling  hazard,  additional  guarding 
than  is  here  specified  may  be  essential  for 
protection. 

(3)  Regardless  of  height,  open-sided 
floors,  walkways.  p!atf<WTns.  or  runways 
above  or  adjacent  to  dangerous  equip¬ 
ment,  plckliM  or  galvanizing  tanks,  de¬ 
greasing  units,  and  similar  hazards  shall 
be  guarded  with  a  standard  railing  agA 
toe  board. 

(d)  Stairway  raUings  and  guards.  (1) 
Every  flight  of  stairs  having  four  or  more 
risers  shall  be  equipped  with  standard 
stair  railings  or  standard  handrails  as 
specified  In  subdivisions  (1)  through  (v) 
of  this  subparagraph,  the  width  of  the 
stair  to  be  measured  ci^  of  all  obstruo- 
tions  except  handrails; 

(1)  On  stairways  leas  than  44  inehea 
wide  having  both  sides  metoaed.  at  least 
one  handrail,  preferably  on  right  side 
descending. 

(11)  On  stairways  less  than  44 
wide  having  one  side  open,  at  least  one 
stair  railing  on  open  side. 

(ill)  ^  stairways  less  than  44  inches 
wide  having  both  sides  open,  one  stair 
railing  on  each  side. 

(Iv)  On  stairways  more  than  44 
Inches  wide  but  less  than  68  inches  wide, 
one  handrail  on  each  enclosed  side  and 
one  stair  railing  on  each  open  side. 

<v)  On  stairways  88  or  more  inches 
wide,  one  handrail  on  each  enclosed  side, 
one  stair  railing  on  each  open  side,  and 
one  intermediate  stair  railing  located  ap¬ 
proximately  midway  of  the  width. 

(2)  Winding  stairs  shall  be  equipped 
with  a  handrail  offset  to  prevent  walking 
on  all  portions  of  the  trea<to  having  width 
less  than  6  Inches. 

<e>  Aatlinp.  toe  boards,  and  cover 
specifications.  (1)  A  standard  railing 
shall  consist  of  top  rail,  intermediate  rafl. 
and  posts,  and  shall  have  a  vertical 
height  of  42  inches  nominal  from  upper 
surface  of  top  rail  to  fioew,  platform,  run¬ 
way.  or  ramp  level.  Hie  top  rail  shall  be 
smooth-surfaced  throughout  the  length 


(2)  It  shall  be  unlawful  to  place,  or 
cause,  or  permit  to  be  placed,  on  any  floor 
or  roof  of  a  building  or  other  structure  a 
load  greater  than  that  for  which  such 
floor  or  roof  Is  approved  by  the  building 
offlcl^U 

S  1910.23  Guarding  floor  and  wall  open¬ 
ings  and  holca. 

(a)  Protection  for  floor  openings.  (1) 
Every  stairway  floor  opening  be 
guarded  by  a  standard  railing  con¬ 
structed  in  accordance  with  paragraph 
(e>  of  this  secUoiL  The  railing  be 
provided  on  all  exposed  sides  (except  at 
entrance  to  stairway).  For  Infrequently 
used  stairways  where  traffic  across  the 
opening  prevents  the  use  of  fixed  stand¬ 
ard  railing  (as  wl.cn  located  In  aisle 
spaces,  etc.) .  the  guard  .nhaU  consist  of  a 
hinged  floor  opening  cover  of  standard 
strength  and  CGostnicUon  and  remova¬ 
ble  standard  railings  on  all  exposed  sides 
(except  at  entrance  to  stairway) . 

(2)  Every  iadderway  floor  opening  or 
platform  shall  be  guarded  by  a  standard 
railing  with  standard  toeboard  on  all 
exposed  sides  (except  at  entrance  to 
opening),  with  the  passage  through  the 
railing  either  provided  with  a  swinging 
gate  or  so  offset  that  a  persem  cannot 
walk  directly  Into  the  opening. 

(3)  Every  hatchway  and  chute 

opening  shall  be  guarded  by  oik  of  the 
following:  ~ 

(1)  Hinged  floor  opening  cover  of 
standard  strength  and  construction 
equipped  with  standard  railings  or  per¬ 
manently  attached  thereto  so  as  to  leave 
only  one  exposed  side.  When  the  openi^ 
is  not  in  use.  the  cover  shall  be  closed 
or  the  exposed  side  shall  be  guarded  at 
both  top  ard  intermediate  positions  by 
removable  itandard  railings. 

<U)  A  removable  railing  with  toe¬ 
board  on  not  more  than  two  sides  of  the 
opening  and  fixed  standard  railings  with 
toeboards  on  all  other  exposed  sides 
The  removable  railings  shall  be  kept  In 
place  when  the  opening  is  not  in  use  and 
should  preferably  be  hinged  or  otherwise 
mounted  so  as  to  be  conveniently 
replaceable 

Where  operating  conditions  necessitate 
the  feeding  of  material  into  any  hatch¬ 
way  or  chute  opening,  protection  shall  be 
provided  to  prevent  a  person  from  falling 
through  the  opening. 

(4)  Every  skylight  floor  opening  and 
hole  shall  be  guarded  by  a  standard 
ikyllght  screen  or  a  fixed  standard  rail¬ 
ing  on  all  exposed  sides. 


(5)  Every  pit  and  trapdoor  floor  open¬ 
ing.  infrequently  used.  shaU  be  guarded 
by  a  floor  opening  cover  of  standanl 
strength  and  construction  which  aHnnu* 
be  hinged  in  place.  While  the  cover  la 
not  In  place,  the  pit  or  trap  opening 
be  constantly  attended  1^  someone  or 
shall  be  protected  on  ail  aides  by 

removable  standard  raUings. 

<6>  Every  manhole  floor  opening  shall 
be  guarded  by  a  standard  manhole  cover 
which  need  not  be  hinged  in  place.  While 
the  cover  Is  not  In  place,  the 
opening  shall  be  constantly  attended  by 
someone  or  shall  be  protected  ^  remov¬ 
able  standard  ralUnga. 

(7)  Every  temporary  floor  opening 
shall  have  standard  raUings,  or  be 
constantly  attended  by  someone. 

(8)  Every  floor  bole  into  which  per¬ 
sons  can  accidentally  walk  be 

guarded  by  either: 

(I)  A  standard  railing  with  standard 
toeboard  on  aU  exposed  sides,  or 

(II)  A  flqor  hole  cover  of  standard 
strength  and  construction  that  should 
be  hinged  In  place.  While  the  cover  Is 
not  in  place,  the  floor  hole  shaU  be  con¬ 
stantly  attended  by  som^ne  or  shmii  be 
protected  by  a  removable  standard 
railing. 

(9)  Every  floor  hole  Into  which  per¬ 
sons  cannot  accidentally  walk  (on  ac¬ 
count  of  fixed  machinery,  equipment,  or 
walls)  ShaU  be  protected  by  a  cover  that 
leaves  no  openings  more  than  1  Inch 
wide.  The  cover  shall  be  securely  held  In 
place  to  prevent  tools  or  materials  from 
falling  throuid). 

(10)  Where  doors  or  gates  open  di¬ 
rectly  on  a  stairway,  a  platform  shall  be 
provided,  and  the  swing  of  the  door  shall 
not  reduce  the  effective  width  to  less  than 
20  inches. 

(b)  Protection  for  wall  openings  and 
/totes.  (1)  Every  waU  opening  from  which  . 
there  is  a  drop  of  more  than  4  feet 
be  guarded  by  one  of  the  foUowlng; 

(i)  Rail.  roUer.  picket  fence,  haiy  door, 
or  equivalent  barrier. 

The  guard  may  be  removable  but  should 
preferably  be  hinged  or  otherwise 
mounted  so  as  to  be  conveniently  replace¬ 
able.  Where  there  is  exposure  below  to 
falling  materials,  a  removable  toe  board 
or  the  equivalent  shaU  also  be  provided. 
When  the  opening  Is  not  in  use  tot  han¬ 
dling  materials,  the  guard  shall  be  kept 
In  position  regardless  of  a  door  on  the 
opening.  In  addition,  a  grab  handle  ahaU 
be  provided  on  each  side  of  the  opening 
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of  the  railing.  The  intermediate  raU  shaU 
be  approximately  halfway  between  the 
top  raU  and  the  floor,  platform,  runway, 
or  ramp.  The  ends  of  the  rails  shall  not 
overhang  the  terminal  poets  except 
where  such  overhang  does  not  constitute 
a  projection  hazard. 

(2)  A  stair  railing  shall  be  of  eon- 
structioD  similar  to  a  standard  railing 
but  the  vertical  height  shaU  be  not  more 
than  34  inches  nor  less  than  30  inches 
from  upper  surface  of  top  raU  to  surface 
of  tread  in  Une  with  face  of  riser  at  for¬ 
ward  edge  of  tread. 

Q)  Minimum  requirements  fw  stand- 
ara  raiUngs  under  various  types  of  c<m- 
structlon  are  specified  In  the  foUowlng 
subdivisions.  C^enslons  specified  are 
based  on  the  UjB  Department  of  Agricul¬ 
ture  Wood  Handbook.  No.  72. 1955  (No.  1 
(S4S1  Southern  Yellow  Plne'tModulus 
oi  Rupture  7.400  pai.l)  for  wood;  ANSI 
CM1.5>1970.  American  National  Standard 
Specifications  for  Structural  Steel,  for 
structural  steel;  and  ANSI  B125.1-1079. 
American  National  Standard  Specifica¬ 
tions  for  Welded  and  Steamless  Steel 
Pipe,  for  pii^ 

(l>  For  wood  railings,  the  posts  shall 
be  of  at  least  2-lnch  by  4-inch  stock 
spaced  not  to  exceed  6  feet:  the  top  and 
Intermediate  rails  shaU  b^  of  at  least 
2-lnch  by  4-lnch  stock.  If  top  raU  is 
made  of  two  right-angle  pieces  of  1-inch 
by  4-inch  stock,  posts  may  be  spaced  on 
6-foot  centers,  with  2-lnch  by  4-inch 
lnterme<Uate  rail. 

(U)  For  pipe  railings,  posts  and  top 
and  intermediate  railings  shall  be  at  least 
I Inches  nominal  diameter  with  posts 
spaced  not  more  than  8  feet  on  centers 

( Ui )  For  structural  steel  railings,  posts 
and  top  and  intermediate  rails  shall  be 
of  2-tnch  by  2-lnch  by  %-tnch  angles  or 
other  metal  shapes  of  equivalent  bending 
strength  with  posts  spaced  not  more 
than  6  feet  on  centers. 

(Iv)  The  anchoring  of  posts  and 
framing  of  members  for  railings  of  all 
types  shall  be  of  such  construction  that 
the  completed  structure  shall  be  capable 
of  withstanding  a  load  of  at  least  200 
pounds  applied  In  any  direction  at  any 
point  on  the  top  rail. 

(V)  Other  types,  sizes,  and  arrange¬ 
ments  of  raUing  construction  are  ac¬ 
ceptable  provided  they  meet  the  foUow¬ 
lng  conditions; 

(a)  A  smooth-surfaced  top  rail  at  a 
height  above  floor,  platform,  nmway.  or 
ramp  level  of  42  Inches  nominal: 


(b)  A  strength  to  withstand  at  least 
the  minimum  requirenent  of  208  pounds 
top  raU  pressure; 

(c)  Protection  between  top  raU  and 
floor,  platform,  runway,  ramp,  or  stair 
treads,  equivalent  at  least  to  that  af- 
fo^ed  by  a  standard  intermediate  rail; 

|((g>  Elimination  of  overhang  of  rail 
ends  unless  such  overhang  does  not  con¬ 
stitute  a  hazard;  such  as.  baluster  rail¬ 
ings,  scrollwork  raUings.  paneled  railing! 

(4)  A  standard  toeboard  shaU  be  4 
inches  nominal  in  vertical  height  from 
its  t^  edge  to  the  level  of  the  floor, 
platform,  runway,  or  ramp.  It  shaU  be 
securely  fastened  in  place  and  with  not 
more  than  y4-inch  clearance  above  floor 
level.  It  may  be  made  of  any  substantia) 
material  either  solid  or  with  openings 
not  over  1  inch  in  greatest  dimension. 
Where  material  is  pUed  to  such  height 
that  a  standard  toeboard  does  not  pro¬ 
vide  protection,  paneling  from  floor  to 
Intermediate  rail,  or  to  top  raU  shall  be 
provided. 

<S)(t)  A  handrail  shall  consist  of  a 
lengthwise  member  mounted  directly  on 
a  waU  or  partition  by  means  of  brackets 
attached  to  the  lower  side  of  the  handrail 
so  as  to  offer  no  obstnictloo  to  a  smooth 
surface  along  the  top  and  both  sides  ot 
the  handraU.  The  handrail  shall  be  of 
rounded  or  other  section  that  wlU  fur¬ 
nish  an  adequate  handhold  for  anyone 
grasping  it  to  avoid  falling.  The  ends  of 
the  handraU  should  be  turned  in  to  the 
eupportlng  wall  or  otherwise  arranged 
ao  as  not  to  constitute  a  projeettoa 
hazard. 

(il>  The  height  of  handrails  shall  be 
not  more  than  34  Inches  nor  less  than  30 
inches  from  upper  surface  of  handrail  to 
surface  of  tread  In  line  with  face  of  riaer 
or  to  surface  of  ramp. 

(Ill)  The  size  of  handrails  shall  be: 
.When  of  hardwood,  at  least  2  inches  in 
‘diameter;  when  of  metal  pipe,  at  least 
1^  Inches  In  diameter.  The  length  of 
brackets  shall  be  such  as  wiU  give  a  clear¬ 
ance  between  handrail  and  waU  or  any 
projection  thereon  of  at  least  3  Inches 
The  spacing  of  brackets  shall  not  exceed 
8  feet. 

(Iv)  The  mounting  of  handrails  shall 
be  such  that  the  completed  structure  la 
capable  of  withstanding  a  load  of  at  least 
200  poun^  applied  in  any  direction  at 
any  point  on  ttK  rail. 

(8>  AU  handrails  and  railings  shall  be 
provided  with  a  clearance  of  not  less  than 
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3  iDcbes  between  the  bAndrall  or  ntlUni; 
and  any  other  object. 

<7)  Floor  opening  covers  may  be  of 
any  material  that  meeta  Um  following 
atrei^th  reqalrementa: 

(1)  Trench  or  conduit  covert  and  their 
•upports,  when  located  In  idant  road¬ 
ways,  shall  be  designed  to  carry  a  truck 
rear-aale  load  of  at  least  30.000  pounds. 

Manhole  oovera  and  their  sup¬ 
ports.  when  located  In  plant  roadways. 
ahaU  comply  with  local  standard  high¬ 
way  requirements  If  any:  otherwise,  they 
ahaU  be  designed  to  carry  a  truck  rear- 
axle  load  of  at  least  30.000  pounds. 

(th)  The  constmetlan  of  floor  opening 
covers  may  be  of  any  material  that  meets 
the  strength  requirements  Covers  inf¬ 
lecting  not  more  than  1  inch  above  the 
floor  level  may  be  used  provldlni  all 
edges  are  chamfered  to  an  angle  with  the 
honwmtal  of  not  over  30  degrees.  All 
hinges,  bandies,  bolts,  or  other  parts 
shall  set  flush  with  the  floor  or  cover 
surface. 

(8)  Skylight  screens  shall  be  of  such 
construction  and  mounting  that  they  are 
capable  of  withstanding  a  load  of  at  least 
200  pounds  applied  perpendicularly  at 
any  one  area  on  the  screen.  They  shall 
also  be  of  such  constructioo  and  mount¬ 
ing  that  under  ordinary  loads  or  Impacts, 
they  will  not  deflect  downward  suffl- 
clentty  to  break  tkM  glass  below  them 
The  coostruedoo  shall  be  of  grtllwork 
with  openings  not  more  than  4  Inches 
long  or  of  slatwork  with  openings  not 
more  than  3  Inches  wide  with  length 
unrestricted. 

(8)  Wall  opening  barriers  trails, 
rollers,  picket  fences,  and  half  doors) 
shall  be  of  such  constructioo  and  mount¬ 
ing  that,  when  In  place  at  the  opening, 
the  barrier  Is  capable  of  withstanding  a 
load  of  at  leost  300  pcHinds  applied  in  any 
direction  (except  upward)  at  any  point 
on  the  top  rail  or  corresponding 
member. 

(10)  Wall  opening  grab  bandies  shaU 
be  not  leas  than  12  Inches  In  length  and 
shall  be  so  molAted  as  to  give  3  Inches 
clearance  from  the  side  framing  of  the 
wall  opening.  The  stee.  material,  and 
anchoring  of  the  grab  handle  shall  be 
such  that  the  completed  structure  Is 
capable  of  Ituthstanding  a  load  of  at  least 
300  pounds  applied  In  any  direction  at 
any  point  of  the  handle. 

ni)  Wall  opening  screens  shall  be  of 
sud)  construction  and  mounting  that 
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!  tain  grain  slope  as  steep  as  1  in  8.  Local 
deviatloos  of  gram  associated  with  other¬ 
wise  permissible  lir^lulailUee  are 
permltt^ 

(U>  Knots  shall  not  appear  In  narrow 
facts  of  side  rails.  Knots.  If  tight  and 
sound  and  less  than  ooe-balf  Inch  In 
diameter,  are  permitted  on  the  wide  face 
_  pxovLdcU  they  are  at  least  one-half  Inch 
:  back  from  either  edge  and  not  more 
i  frequent  than  1  to  any  3  feet  of  ladder 
;  length. 

■  (ill)  Pitch  and  bark  pockets  are  per¬ 
mitted  provided  they  are  not  more 
one-eighth  loch  in  width,  wr  more  thaw 
3  Inchee  In  length,  or  more  than  one- 
half  inch  In  depth,  and  then  only  If  they 
are  not  more  frequent  than  i  to  any  3 
feet  of  ladder  length. 

(Iv)  Checks  are  permitted  on  side  rails 
provided  they  are  not  more  than  6  Inches 
In  length  or  more  than  one-half  *»«*h  in 
depth. 

<v)  Occurrences  of  compression  wood 
!n  rtiatively  small  amounts  and  posi- 
tlveiy  identi^d  by  competent  and  con¬ 
scientious  visual  inspection  of  side  rails 
are  permitted  provided  zm>  single  streak 
shall  exceed  one-half  inob  in  width  nor 
rhaU  the  aggregate  of  streaks  exceed 
one-fourth  of  the  face  of  the  side  rail 
Borderline  forms  of  compression  wood 
uot  poKiUvely  Identified  by  competent 
and  conscientious  visual  Inspectlan  are 
permitted.  Ladder  parts  bow 

or  crook  which  would  Interfere  with  the 
operation  of  the  ladder  shall  not  be  used. 
I  (3)  Permissible  irreoitlantiei  in  fiat 
]  steps,  rungs,  and  cleats.  (1)  The  general 
slope  of  grain  in  flat  steps  of  mintmnm 
oimenslon  shall  not  be  steeper  than  i  m 
13.  except  that  for  ladders  under  10  feet 
In  length  the  slope  of  grain  shall  not  be 
steeper  than  1  in  10.  The  slope  ci  grain 
In  areas  of  local  deviation  «hai)  not  be 
sleeper  than  1  In  13  or  1  In  10  as  speci¬ 
fied  above.  For  Ml  ladders,  cross  grain 
not  steeper  than  1  m  10  are  permitted  in 
Meu  of  1  in  13.  provided  the  site  Is  in¬ 
creased  to  affoid  at  least  15  percent 
g^ter  calculated  strength  than  for  lad¬ 
ders  built  to  minimum  dimensions.  Local 
j  deviatioDs  of  grain  associated  with  other¬ 
wise  permissible  Irregularities  are 
permitted. 

(U>  The  general  slope  of  grain  and 
that  In  areas  of  local  deviations  of  grain 
shall  not  be  steeper  than  1  in  IS  in  rungs 
cleats.  For  all  ladders  cross  grain 
not  steeper  than  1  in  13  are  permitted  m 
of  1  m  15.  provided  the  sUe  is  In- 
creased  to  afford  at  least  15  percent 
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they  are  capable  of  withstanding  a  load 
of  Ml  least  200  pounds  applied  hori¬ 
zontally  at  any  pomt  on  the  near  side  of 
the  screen.  They  may  be  of  solid  con¬ 
struction.  of  grillwork  with  openings  not 
more  than  8  inches  long,  or  of  slatwork 
with  openings  not  more  than  4  Inches 
wide  with  length  unrestricted 
fi  1910.24  Fixed  uidiMirial  ••■in. 

(a)  Application  of  requirements.  TTils 

section  contains  specifications  for  the 
safe  design  and  construction  of  fixed 
general  industrial  stairs.  This  ctasslfica- 
tion  includes  interior  and  exterior  stairs 
around  machinery,  and  other 

equipment,  and  stairs  leading  to  or  from 
floors.  Matfonns.  or  pita.  This  section 
does  not  apply  to  stairs  used  for  fire  exit 
purposes,  to  eonstruction  operations  to 
private  residences,  or  to  articulated 
staira.  such  as  may  be  InsUlled  on  float¬ 
ing  roof  tanks  or  on  dock  faclUUes.  the 
angle  of  which  changes  with  the  rise  and 
fall  of  the  base  support. 

(b)  Where  fixed  stairs  are  required. 
Fixed  stairs  shall  be  provided  for  access 
Inxn '  one  structure  level  to  another 
where  operations  neeesslute  regular 
travel  between  levels,  and  for  access  to 
operating  platforms  at  any  equlmnent 
which  requires  attentkm  routinely  dur¬ 
ing  operations.  Fixed  stairs  shall  also  be 
provided  where  access  to  elevations  is 
dally  or  at  each  shift  for  such  purposes 
as  gauging.  Inspection,  regular  mainte¬ 
nance,  etc.,  whm  such  work  may  expose 
nnployees  to  adds,  caustics,  gases.  <Mr 
other  harmful  substances,  or  for  which 
purposes  the  carrying  of  tools  or  equip¬ 
ment  by  hand  is  normally  required.  (It 
Is  not  the  intent  of  this  section  to  pre¬ 
clude  the  use  of  fixed  ladders  for  access 
to  elevated  tanks,  towers,  and  similar 
structures,  overhead  traveling  cranes, 
etc.,  where  the  use  of  fixed  ladders  is 
common  practice.)  Spiral  sUlrways  shall 
not  be  permitted  except  for  special  lim¬ 
ited  usage  and  secondary  access  situa¬ 
tions  where  It  is  not  practical  to  proride 
a  conventional  stairway.  Winding  suir- 
ways  may  be  Installed  cm  tank.s  and 
similar  round  structures  where  the  diam¬ 
eter  of  the  structure  is  not  less  than  five 
(5)  feet. 

<c)  Stair  strength.  Fixed  stairways 
shall  be  designed  and  constructed  to 
carry  a  load  of  five  times  the  normal 
live  load  anticipated  but  never  of  less 
strength  than  to  carry  safely  a  moring 
concentrated  load  of  1.000  pounds 


(d)  Sfair  width.  Fixed  stairways  shall 
have  a  minimum  width  of  22  inches. 

<e)  Angle  of  stairwav  rise.  Fixed  stairs 
shall  be  installed  at  angles  to  the  hori¬ 
zontal  of  between  30*  and  50*.  Any  uni¬ 
form  combination  M  risc/'tread  dimen¬ 
sions  may  be  used  that  will  result  in  a 
stairway  at  an  angle  to  the  horizontal 
within  the  permlasible  range.  Table  D-1 
gives  rise/tread  dimensions  which  will 
produce  a  stairway  within  the  permis¬ 
sible  range,  stating  the  angle  to  the  bor- 
teontal  produced  by  each  combination 
However,  the  rtse/tread  combi/istions 
are  not  limited  to  those  given  in  Table 
I>-1. 
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If)  Stair  treads.  Each  tread  and  the 
jop  landing  of  a  stairway,  where  risers 
are  used,  should  have  a  nose  which  ex¬ 
pends  one-half  inch  to  1  inch  beyond  the 
face  of  the  lower  riser.  Noses  should  have 
an  even  leading  edge.  All  treads  shall  be 
reasonably  slip-resistant  and  the  nosings 
anall  be  of  nonslip  finish.  Welded  bar 
t-rating  treads  without  nosings  are  ac- 
t«ptable  providing  the  leading  edge  can 
he  readily  identified  by  personnel  de- 
f<endlng  the  stairway  and  provided  Uie 
(read  Is  serrated  or  Is  of  definite  nonslip 
design.  Rise  height  and  tread  width  shall 
be  unifonn  throughout  any  flight  of 
stairs  including  any  foundation  structure 
used  as  one  or  more  treads  of  the  stairs 
<g)  Length  of  stairtoaps.  Long  flights 
uf  stairs.  unbrMten  by  landings  or  Inter¬ 
mediate  platforms,  should  be  avoided 
Consideration  should  be  giv^  to  provid¬ 
ing  Intermediate  platforms  where  prac¬ 
tical  and  where  such  stairways  are  In 
frequent  use.  Stairway  platforms  shall 
oe  no  less  than  the  width  of  a  stairway 
•nd  a  minimum  of  30  inches  In  length 
oieasured  In  the  directum  of  travel. 

(h)  Railings  and  handraQs.  Standard 
railings  shaU  be  provided  on  the  open 
sides  of  all  expos^  stairways  and  stair 
Platforms  Handrails  shall  he  provided 


on  at  least  one  side  of  closed  stairways 
preferably  on  the  right  side  descending 
Stair  railings  and  handrails  shall  be  in¬ 
stalled  In  accordance  with  the  provisions 
of  f  1910.23. 

(1)  Vertical  ciearance.  Vertical  clear¬ 
ance  above  any  stair  tread  to  an  over¬ 
head  obstruction  ^al)  be  at  least  7  feet 
measured  from  the  leading  edge  of  the 
tread. 

( j )  Open  risers.  Stairs  having  treads  of 
less  than  9-inch  width  should  have  open 
risers. 

Q)  General.  Open  grating  type  treads 
are  desirable  for  outside  stal^ 

5  1910.25  Portable  wood  ImMcta. 

(a)  Application  of  requirements.  This 
section  is  intended  to  prescribe  rules  and 
establish  minimum  requirements  for  the 
construction,  care,  and  use  of  the  com¬ 
mon  types  of  portable  wood  ladders,  in 
order  to  Insure  safety  under  normal  con¬ 
ditions  of  usage.  Other  types  of  special 
ladders,  fruitotoker'a  ladders,  combina¬ 
tion  step  and  extensioo  ladders,  stock¬ 
room  step  laddm.  aisle- way  step  ladders, 
shelf  ladders,  and  library  ladders  are  not 
speciflcally  covered  by  8ecU<m. 

(b)  Materials — (I)  Requirements  ap^ 

IpHcable  to  all  wood  parts.  <1)  All  wood 
parts  shall  be(2  the  species  specified  in 
Table  D-5.  seasoned  to  a  nmisture  con¬ 
tent  of  not  more  than  15  percent: 
smoothly  machined  and  dressed  on  all 
side^free  from  sharp  edges  and  sptln- 
tersrsound  and  free  by  accepted  visual 
inspection  fitm  shake,  wane,  compres- 
Sion  failures,  decay,  or  other  irccgularl- 
I  tlesj^cept  as  heretnafter  provld^  Low- 
du|^y  wood  shall  not  be  used. 

Fd)  Black  streaks  in  western  hemlock 
Shan  not  be  considered  an  Irregularity, 
except  that  chambers  associated  with 
black  streaks  when  present  In  toe  part, 
shall  be  limited  as  specified  for  pitch  and 
bark  pockets. 

(2)  PermissCble  irregularities  in  side 
rails  and  back  rails  <1)  The  general  slope 
of  grain  in  side  rails  of  minimum  dimen¬ 
sion  shall  not  be  steeper  than  1  in  13. 
except  that  for  ladders  under  10  feet  In 
length  and  having  flat  steps  for  treads, 
the  general  slope  of  grain  shall  not  be 
steeper  than  1  in  10.  The  slope  of  grain 
in  areas  of  local  grain  deviation  shall 
not  be  sleeper  than  1  In  13  or  1  In  10 
as  specified  above  when  occurring  on  the 
edges  or  In  the  outer  one-fourth  of  the 
width  toe  wide  face.  Lo^  areas  ot 
grain  deviation  within  the  center  half 
of  the  width  of  the  wide  fsce  may  coo- 
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I  greater  calculated  strength  for  ladders 
I  built  to  minirrum  dimensions.  TiOcal  de- 
I  viatlons  of  gram  associated  with  other¬ 
wise  permissible  irregularities  are 
I  permitted. 

(lii)  Knots  over  one-eighth  Inch  in  dl- 
I  ameter  shall  not  appear  In  rungs.  Knots 
j  shall  not  M^pcar  in  the  narrow  (aces  of 
I  fiat  steps  and  cleats.  Knots  M^^ring  in 
the  wide  laces  of  flat  steps  unq  cleats 
shall  not  exceed  a  diameter  of  one-fourth 
inch. 

(4)  Classification  of  species  of  wood. 
Table  D-5  gives  a  list  of  native  woods, 
divided  Into  four  groups  on  the  basis  of 
mechanical  properties  considered  from 
the  standout  of  use  lor  ladder 
construction. 

(1)  All  nUnlmum  dimensions  and  spec¬ 
ifications  set  forth  hereinafter  for  side 
rails  and  flat  steps  are  based  on  the 
species  of  wood  listed  In  Group  3  In  Table 
D-4  except  where  otherwise  provided. 
TTie  species  of  all  other  groups  mav  be 
substituted  for  those  of  Group  3  when 
used  In  alses  that  provide  at  least  equiva¬ 
lent  strength.  <8ee  Table  D-5  for  sug¬ 
gested  methods  of  sin  adiustment ) 

<U>  All  minimum  (Umenstons  and 
specifications  set  ftvth  hereinafter  for 
rungs  and  cleats  are  based  on  the  ^lecies 
of  wood  listed  in  Group  1  In  Table  t>-b- 
Cleats  may  be  made  of  species  of  any 
other  group  provided  that  the  crose- 
sectlcmal  dimensions  specified  for  Group 
1  species  are  increased  by  toe  factors 
FaCtok  fox  iNcmsAtt  n* 


BA(h  Width  only 
SpwieipMip  ain]#.-aMD  MhirknM* 

■jr.chxn^d) 


Shown  In  this  subdivision  (based  oo  the 
percentages  of  Table  D-5)  for  the  species 
group  of  which  the  cleats  are  to  be  made 

(5)  Metal  parts.  All  metal  parts  shall 
be  made  of  aluminum,  steel,  wrought 
Iron,  malleable  ^ron,  or  other  material, 
adequate  In  strength  for  the  purpo&e 
intended. 

(c)  Construction  requirements — (1) 
Basis  of  requirements.  (1)  Dimenslcms 
specified  hereinafter  for  wood  ladders  are 
the  minimum  dressed  cross-sectional 
dimensKms  for  the  types  of  ladders 
herein  designated,  based  on  toe  species 
of  woods  specified  In  paragraph  (b)t4)  of 
this  section,  at  a  moisture  content  of  15 
percent.  The  dimensions  for  aide  rails 


I  are  based  on  a  mortise  or  gain  as  specl- 
I  fled  for  the  various  types  of  ladders  for 
I  step  or  rung  attachments.  Where  the 
strength  of  the  side  rails  or  back  legs  is 
reduced  1^  a  greater  mortise  or  gain 
than  shown,  or  where  It  is  desired  to  use 
a  cross  section  for  any  wood  part  either 
dimension  of  which  is  less  Uian  that 
specified,  the  required  dimensions  may  be 
found  as  Indic.'ited  In  subdivision  di)  of 
this  subparagraph. 

(11)  For  the  side  rails  of  single  exten¬ 
sion  and  sectional  ladders,  the  pr(K>osed 
section  shall  develop  an  actual  stress  per 
square  Inch  not  greater  tiian  3.150 
pounds  for  Group  1  woods.  2,0ti0  pounds 
for  Group  2  woods.  1.600  pounds  for 
Group  3  woods,  or  1.375  pounds  for 
Group  4  woods  when  computed  by  the 
following  formula  applying  to  rectangu¬ 
lar  sections,  with  a  maximum  tolerance 
of  5  percent  over  these  stresses: 

(F+F/IO)  laLP  (26  +  W/10) 


2B  B  (P"-0.e7) 

P=25  pouDds.  Which  Is  ths  normsj  com- 
ponent  cn  mch  rail  of  a  load  ol  SOC 
pounds  at  the  center  of  the  ladder 
squally  dlstrtbutad  between  the 
rails,  when  the  foot  of  the  ladder  la 
moved  out  of  the  perpeodirular  by 
one-quarter  of  Its  length. 

S  t  Streaa  Id  eatreme  fiber  In  pounda  per 
square  Inch. 

IP  =  height  of  ladder  in  pounds. 

*’=Maxiinum  working  length  ctf  ladder  In 
inches. 

B^Net  thJekness  of  sach  aids  rail  la 
tnchea. 

D  =  Depth  of  aide  rail  in  inchca. 

d  =  DlaxDeter  of  hole  board  for  rung  (d» 
■haJl  be  taken  as  not  lass  than  0.67) 

(11!)  Adjustment  of  sizes  for  wood 
parts  of  stepladders  and  other  ladder 
types  covered  by  toU  section  may  be 
;  made  as  followa: 

(o)  The  dimensions  specified  In  later 
tectidhs  for  parts  having  rectangular 
cross  sections  generally  represent  only 
one  of  a  number  of  possible  combina¬ 
tions  of  thickness  and  width  which  could 
satisfy  the  requii-ements  for  strength 
and  stiffness.  Depending  upon  the  mate¬ 
rial  sizes  available,  manufacturing  prac¬ 
tices.  and  like  factors,  parts  pioduceU  by 
•  particular  manufacturer  may  or  may 
not  agree  exactly  with  the  sizes  given 
later.  The  following  provi.sions  provide 
means  for  determining  quality  of  load- 
canylng  capacity  of  parts  of  different 
or  of  determining  sizes  needed  to 
provide  equality. 


(b)  Any  changes  in  dlmenslors  shall 
result  In  a  change  In  the  width-thlcknasa 
ratio  for  side  rails  of  back  legs  not 
gi  eater  than  25  percent  from  the  ratio 
for  a  corresponding  ladder  aa  now 
covered  in  this  section. 

<c)  Where  both  dimensions  are  dif¬ 
ferent  from  those  specified,  the  load- 
carrying  capacity  in  bending  of  a  part 
will  be  equal  to  or  greater  than  that  of 
a  part  of  specified  dimensions  IX  the  ratio 
Pt/Px  is  not  less  than  1,  where 
Pt  B*Di> 

Pi  BiDi* 

xnd 

B= Dimension  of  the  part  at  right 
aDg:<w  to  the  direction  of  load 
(width  of  a  tblckseas  of  a 
■Me  rail  or  bark  leg). 

PsDimenalon  of  the  port  parallel  to 
Um  dlreotion  of  load  (tbicknesa 
of  a  etep,  width  of  a  side  raU  or 
back  leg). 

Bi.i>t=Dlineuslon8  as  w>crl8ed. 

BiJ)t=Dlinensicaa  of  part  being  considered. 

!  (d)  The  dimensions  to  be  used  In  the 

computations  are  net  dimensions.  For 
example.  !n  the  case  of  a  stepladder  side 
rail,  the  dimensimi  B  is  to  be  taken  as 
the  gross  thickness  of  the  rail  minus  the 
depth  of  the  gain  for  the  steps.  Where 
there  ts  a  rung  hole  at  the  center  of 
depth  of  a  rail,  a  somewhat  more  ac¬ 
curate  comparison  may  be  made  by  the 
use  of  the  formula 

Pt  BJ>i<P^-da) 


Pt  BxDt(Di*~dS) 

where  the  symbols  have  the  same  mean¬ 
ings  as  before  and  d  ts  toe  diameter  of 
the  hole  for  the  rung  tenon.  In  most 
Instances  the  difference  in  results  cal¬ 
culated  by  ^s  and  by  the  earlier  formula 
will  besllghn 

(2)  Pnrt^jp  stepladders.  Stepladders 
longer  than  20  feet  shall  not  be  supplied 
Stepladders  as  hereinafter  specified  shall 
be  of  three  types* 

Tfpe  I— Industrial  itepladder.  8  to  30  fast 
for  heavy  duty.  «uch  as  utilities,  contnujtors 
and  tnduatrial  uae. 

Type  n -Commercial  itepladder.  8  to  13 
feet  for  medium  duty,  such  aa  painters 
offlrea,  and  light  industrial  use. 

Type  m-  -noiisehold  stepledder.  3  to  6  feet 
for  light  duty,  such  as  light  household  uae 

C)  Oeneral  revuirementi.  (a)  Slope  la 
ihe  inclination  of  aide  rail,  or  back  legs 
with  respect  to  the  vertical  and  la  ex¬ 
pressed  as  a  deviation  from  the  vertical 
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per  unit  length  of  the  member.  Step- 
ladders  shall  be  so  constructed,  thjst 
when  In  the  open  position,  the  ^pe  of 
the  front  section  shall  not  be  less  than 
3  inches  and  the  slope  of  the  back  sec- 
I  tlon  not  less  than  2  inches,  for  each 
1 12-inch  length  of  side  rajO 

(bl  A  uniform  step  spacing  shaU  be  ' 
employed  which  shall  be  not  more  than 
12  Inches.  Steps  shall  be  parallel  and 
level  when  the  ladder  la  In  position  for 
use. 

(c>  The  minimum  width  between  side 
rails  at  the  top.  inside  to  inside,  shall  be 
not  less  than  IIV^  Inchea  From  top  to 
bottom,  the  side  rails  shall  spread  at 
least  1  Inch  for  each  foot  of  length  of 
st^ladder. 

When  minimum  thickness  of  side 
rails  Is  used,  steps  shall  be  closely  fitted 
into  the  grooves  in  the  side  rails  one- 
eighth  Inch  in  depth  with  a  tolerance  of 
one  thirty-seccnd  inch,  and  shall  be 
firmly  secured  as  hereinafter  described; 
or  they  shall  be  closely  fitted  Into  metal 
brackets  of  an  equivalent  strength, 
which  In  turn  shall  be  firmly  secured  to 
the  side  rails.  The  depth  of  groove  herein 
provided  may  be  increased  in  proporUon 
to  the  thickness  of  side  rails  as  provided 
In  Bubdlvislcms  (U)  (a),  (ill)  (a),  and  (Iv) 

(a)  of  this  subparagraph. 

(e)  All  stepladders  shall  have  a  top 
with  wood  or  metal  brackets  or  fittings 
tightly  secured  to  the  top.  side  rails,  and 
back  legs,  to  allow  free  swinging  of  the 
back  section  without  excessive  play  or 
wear  at  the  ioln^ 

(/)  A  metal  ^reader  or  locking  device 
of  sufficient  size  and  strength  to  securely 
hold  the  front  and  back  sections  in  open 
positions  shall  be  a  component  of  each 
stepladder.  The  spreader  shall  have  all 
sharp  points  covered  or  removed  to  pro¬ 
tect  the  user.  For  Type  III  ladder,  the 
pall  shelf  and  spreader  may  be  combined 
In  one  unit  (the  so-called  shelf-lock 
ladder) . 

dp)  When  measured  along  the  front 
edge  of  the  side  rails,  all  stepladders 
shall  measure  within  3  inches  of  the 
specified  length. 

(A)  Where  bucket  shelves  are  pro¬ 
vided.  they  shall  be  constructed  to  sup¬ 
port  a  load  of  25  pounds  and  shall  be  so 
fastened  that  th^  can  be  folded  up 
when- Che  ladder  Is  closed. 

(i)  All  metal  parts  and  fittings  shall  be 
securely  attached  by  means  of  rivets, 
bolts,  screws,  or  equivalent  fast^ers 


<U)  Type  I  industrial  stepladder.  <a) 
(/)  The  minimum  dimensions  of  the 
parts  of  the  Type  I  stepladder  shall  be  as 
shown  In  Table  D-2  when  made  of  Group 
2  or  Group  3  woods. 

(2i  The  minimum  thickness  of  side 
rails  provides  for  the  cutting  of  a  groove 
of  one-eighth  inch  in  depth  with  the 
tolerance  indicated  in  subdivisions  (1) 
(d)  of  this  subparagnuA,  and  shall  be 
Increased  when  grooves  of  greater  depth 
are  used. 

(b)  Steps  shall  be  secured  with  at  least 
two  6-d  nails  at  each  end.  or  the  equiva¬ 
lent  thereof  Each  step  shall  be  rein¬ 
forced  by  a  steel  rod  not  less  than  0.160 
inch  In  diameter  with  standard  omnmer- 
cial  tolerances,  which  shall  pass  through 
metal  washers  of  sufficient  thickness  and 
diameter  on  each  end  to  prevent  press- 

I  ing~iuu>  the  side  rails,  and  a  truss  block 
which  shall  be  fitted  between  the  rod  and 
the  center  of  each  step,  or  by  a  metal 
angle  brace  on  each  end  firmly  secured 
to  the  steps  and  side  ralla  or  by  con¬ 
struction  of  equivalent  strength  and 
construction  Is  used,  the  bottom  step 
safety.  Where  the  rod  reinforcement 
shall  be  provided  further  with  a  metal 
angle  bra^  on  each  end  which  shall  be 
sectirely  attached  to  the  bottom  step  and 
side  rails  In  addition,  all  steps  3H  inches 
wide  and  27  Inches  or  more  In  overall 
Itfigth  and  all  steps  4V«  Inches  wide  and 
32  inches  or  more  In  overall  length  shaU 
be  provided  with  a  metal  angle  brace  at 
each  end  securely  attached  to  the  step 
UMl  side  raU. 

(c)  The  back  section  shall  be  braced 
by  one  of  the  foUowlng  meinods; 

(1)  The  back  legs  shall  be  braced  with 
IH-lneh  diameter  rungs  of  Group  1 
woods  (see  Table  D-5).  or  material  of 
equivalent  strength,  havl^  %-lnch  di¬ 
ameter  tenons  or  oval  wood  nmgs,  or 
rectangular  wood  rungs  of  equivalent 
strength,  spaced  not  more  than  12  inches 
apart  The  back  legs  shaU  be  bored  with 
holes  dtlier  extending  through  the  legs 
or  to  witlun  three-sixteenths  Inch  of  the 
outside  lace  of  the  legs,  the  size  of  the 
hole  to  be  such  as  to  Insure  a  tight  fit  for 
the  rung.  The  shoulder  of  the  rung  shaU 
be  forced  firmly  against  the  leg.  and  the 
tenon  secured  in  place  with  a  nail,  or  the 
equivalent  thereof,  to  prevent  turning  at 
the  rungs.  The  back  1^  thaU  be  braced 
by  a  metal  angle  brace  on  each  side,  se¬ 
curely  fastened  to  the  rung  and  the  back 
legs,  one  rung  to  be  braced  for  each  4  feet 
of  length  or  fraction  thereof,  on  ladder 


4  feet  or  more  In  length,  with  braces  re¬ 
quired  only  on  the  bottom  rung  for  lad¬ 
ders  that  are  4  feet  or  shorter.  Where 
rungs  are  more  than  28  inches  In  length 
between  the  back  legs  they  shall  be  pro¬ 
vided  with  center  beating  cori^isUng  of 
a  wood  bar  not  less  than  ^  by  2  inches 
In  cross-secUtm  securely  to  each 

rung  passing  through  it  and  long  enough 
to  include  each  rung  longer  than  28 
inches. 

(2)  The  back  leg  shaU  be  braced  with 
horizontal  wood  bars  of  Group  1.  2.  or 
3  woods  in  Table  D-5  and  not  less  than 
%  by  2^  Inches  in  cross-section,  spaced 
not  more  than  12  Inches  apart.  The  ends 
of  the  bars  shall  fit  Into  metal  sockets 
of  not  less  than  20-gauge  (Manufactur¬ 
ers  Standard)  steel,  or  other  material  of 


equivalent  strength,  or  Into  mortises  of 
not  less  than  one -eighth  inch  (tolerance 
of  ±one-thirty-second  inch)  m  depth  in 
the  back  legs.  A  steel  rod  not  less  than 
0  160  inch  in  diameter  with  standard 
coirmerclal  tolerance  shaU  pass  through 
the  back  legs,  the  bar,  and  at  each  end 
tnrough  metal  washers  of  sufll^nt  diam¬ 
eter  and  thickness  to  prevent  passing 
into  the  back  tegs.  The  back  legs  nhaii 
also  be  braced  by  a  metal  angle  brace 
on  each  tide,  securely  fastened  to  t^ 
bar  and  to  the  legs,  one  bar  to  be  so 
braced  for  at  least  each  4  feet  of  length 
or  fraction  thereof,  with  braces  required 
only  on  bottom  bar  for  ladders  that  are 
4  fei^  or  shorter.  Metal  sockets  whan  used 
shall  be  attached  to  the  bank  legs  by 
rivets  or  by  means  of  a  rod  running 
through  the  socket  or  equivalent  thereof. 


Tabl*  D-t 

MMBTISIOMf  #OR  TTfS  I  STSP  L4DDBB 


Length.  12  foct  tnd  IMB  Length.  14  end  IS  leet  Length.  II  end  20  feet 


Tabls  D-I 

01MBN8IOK8  rOB  TTPB  H  BTEP  LADOBB 


Length,  3  to  8  (eet  Length.  10  feet 


Length,  12  feet 


SMe  r»ils... 
Beck  legs... 

St«^ . 

Tope . . 


Tkkkntu 

(me*) 


S 


ThtckntM 

(IBC*) 


(d)  The  back  legs  shaU  be  reinforced 
by  a  rivet  through  the  depth  of  the  leg 
above  the  hinge  point,  by  metal  plates 
or  collars  at  the  hinge  point,  or  by  other 
means  suitable  for  preventing  splitting 
of  the  back  leg  from  the  hinge  pin  to  the 
top. 

(lU)  Type  //  eommercial  stepladder. 

(a)  (f )  The  minimum  dimensions  of  the 
parts  of  the  'I^T>e  n  stepladder  shall  be 
I  as  given  In  Table  D-3  when  made  of 
j  Group  2  or  Group  3  woods. 

I  (2)  The  minimum  thickness  of  side 
j  rails  provides  for  the  cutting  of  a  groove 
I  of  one-eighth  inch  in  depth  with  the  tol- 
I  erance  indicated  in  subdivision  (i)  (d)  of 
I  this  subparagraph,  and  shaU  be  Increased 
I  when  grooves  of  greater  depth  are  used. 


(b)  Steps  shaU  be  secured  with  at  least 
two  6-d  naUs  at  each  end.  or  the  equiva¬ 
lent  thereof.  Each  step  shaU  be  rein¬ 
forced  by  by  a  steel  rod  not  leas  than 
0.160  Inch  In  diameter  with  standard 
commercial  tolerances  which  shaU  pass 
through  metal  washers  of  sufficient 
thickness  and  diameter  on  each  end  to 
prevent  pressing  Into  the  side  raiis,  and  a 
truss  block  shaU  be  fitted  between  the 
truss  rod  and  center  of  each  step:  or  by  a 
metal  angle  brace  on  each  end  firmly 
secured  to  the  steps  and  side  rails:  or  by 
e<mstniction  of  e^valent  strmgth  and 
safety.  Where  the  rod  reinforcement  con¬ 
struction  la  used,  the  bottmn  step  be 
provided  further  with  a  metal  angle 
brace  on  each  end  which  shaU  be  securely 
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attached  to  the  bottom  step  and  side 
rails.  In  addition  aU  steps  27  Inches  or 
more  in  overaU  length  shaU  be  provided 
with  a  metal  angle  brace  at  each  end 
securely  attached  to  the  step  and  side 
rails. 

<e)  The  back  legs  ihaU  be  braced  by 
one  of  the  three  foUowing  methods: 

(i)  (i)  With  %-lneh  diameter  wood 
dowels  of  Group  1  woods  (see  Table  D-5) 
or  material  of  eciulvalent  strength  having 
not  less  than  %-inch  tenms  firmly  se¬ 
cured  In  the  baCK  legs  and  spaced  not 
more  than  12  Incbee  apart  TTie  back  legs  I 
shall  be  bored  with  holes  either  extending 
through  the  legs  or  to  within  three-ete- 
teenths  inch  of  the  outside  face  of  the 
legs,  the  size  of  the  hole  to  be  such  as  to 
Insure  a  tight  fit  for  the  dowel.  The 
sliouider  of  the  dowel  shaU  be  forced 
ftnniy  against  the  leg  and  the  tenon  se¬ 
cured  in  place  with  a  nail,  or  the  equiva¬ 
lent  thereof,  to  prevent  turning  (if  the 
dowel. 

(ti)  A  bar  connecting  two  or  more  <tf 
the  dowels  shaU  be  provided  on  aU  lad¬ 
ders  of  8  feet  or  more.  The  crosg-eec- 
tkmal  dimensions  of  the  bar  shall  be  the 
same  as  the  eroto-secttonal  of 

the  back  legs,  and  the  dowels  shaU  pass 
through  holes  at  the  centerline  of  the 
bar.  Hie  bar  ebaU  be  attached  at  the 
center  of  the  length  of  the  lower  two 
dowels  on  a  6-foot  ladder  and  shaU  ex¬ 
tend  upward  one  dowel  for  each  2  feet  of 
added  length. 

<2>  With  wood  dowtis  as  set  forth  tn 
this  subdivision  (lUXeXl).  plus  an  In¬ 
verted  V  bracing  of  by  IH-lnch  ma¬ 
terial  through  which  the  dowels  extend, 
the  length  of  the  V  to  extend  two-tiblrds 
of  the  way  up  the  back. 

(3>  With  bcwliontal  bracing  of  Group 
1.  2,  8.  or  4  woods  (see  Table  D-5)  not 
lest  than  %  by  2  inches  in  croas  eectlon. 
the  ends  of  which  shall  fit  Into  metal 
snekeu  of  not  less  than  20-gauge  (Man¬ 
ufacturing  Standard),  steel,  or  other 
material  of  equivalent  strength  or  Into 
mortises  not  less  than  one-etgbth  inch 
In  depth  in  back  legs.  The  bars  shaU  be 
reinforced  by  steel  rods  not  less  than 
0.160  Inch  In  diameter  with  standard 
commercial  tolerances  which  shaU  pass 
through  the  back  legs,  the  bar.  and.  at 
each  end.  through  metal  washers  of  suffi¬ 
cient  diameter  and  thickness  to  prevent 
rwlng  Into  ths  back  legs.  The  spacing 
of  such  braces  shaU  not  exceed  8  feet,  and 
there  shaU  be  one  brace  on  8-  and  4-foot 
ladders,  two  braces  on  5-  and  8-foot  lad¬ 
ders.  three  braces  on  7-  and  t-foot 


ladders,  and  four  braces  on  10-  and  13- 
root  ladders.  The  bottom  bar  shall  not 
be  more  than  18  inches  from  the  bottom 
of  the  ladder,  and.  where  only  one  bar 
Is  used,  it  shall  be  braced  by  a  metal 
angle  brace  on  each  exKl  securely  at¬ 
tached  to  the  bar  and  the  back  leg. 

(Iv)  Type  in  household  stepladder. 

(a)  The  minimum  dlmenslmis  of  the 
I  parts  of  the  Type  in  stepladder  shaU 
I  as  foUowB  when  made  of  Group  3  or 
I  Group  3  woods: 


L«ciBtb.SCo«lMi 

TtiteknMi  D«pth 

(iDCh)  (lMM*> 


The  minimum  thicknesses  of  side  rails 
provide  for  the  cutting  of  a  UTOOwe  one- 
eighth  Inch  tn  depth  with  the  tolerance 
Lodicated  In  subdivision  (IXd)  of  this 
subparagraph,  and  shaU  be  Increased 
when  gnx>ves  of  greater  depth  are  used. 

(b)  Steps  shaU  be  secured  with  at 
least  one  6-d  nail  at  each  end  or  the 
equivalent  thereof.  Each  stop  shall  be 
reinforced  by  a  steel  rod  not  less  than 
0.160  Inch  tn  (Uameter  with  standard 
commercial  tolerance  which  shaU  pass 
through  metal  washers  of  sufOdent 
thickness  and  diameter  to  prevent  press¬ 
ing  Into  the  side  rails,  or  by  a  metal 
brace  at  each  end  firmly  secured  to  steps 
and  tide  rails  or  by  construction  of 
equiviUent  strength  and  safety.  Where 
the  rod  remforoement  construction  is 
used,  the  botoom  step  shaU  be  provided 
further  with  a  metal  angle  brace  on  each 
end  which  sIaU  be  securely  attached  to 
the  bottom  step  and  side  raU. 

(e>  Back  legs  shaU  be  braced  by  one 
of  ttto  two  following  methods  or  by  con¬ 
struction  ot  equivalent  strength  and 
safety; 

(1)  By  diagonal  slate  of  groupe  1.  3. 
3.  or  4  wood  (see  Table  D-5)  not  less 
than  A  by  m  inches  securely  fastened 
to  the  back  legs  by  nails,  screws,  or  the 
equivalent  thereof. 

(2)  With  horleontal  bracing  of  Groups 
1, 2. 3.  or  4  vood  (see  Table  p-5)  not  less 
than  H  by  iH  inches  in  cross  section,  the 
ends  of  which  shall  fit  Into  metal  sockets 
of  not  less  than  30-geuge  (Manufactur¬ 
ing  Standtrd)  steel  or  other  material  of 
equivalent  strength  or  Into  mortises  not 
less  than  one-elgUth  Inch  In  depth  In 
back  legs.  The  bars  shaU  be  reinforced  by 


steel  rods  not  less  than  0.160  inch  in 
diameter  with  standard  commercial 
tolerances  which  shall  pass  through  the 
back  leg,  the  bar,  and  at  each  end 
through  metal  washers  of  sufficient 
diameter  and  thickness  to  prevent  press¬ 
ing  into  each  leg.  The  spacing  of  such 
bars  shaU  not  exceed  3  feet,  and  there 
shall  be  one  brace  on  3-  and  4-foot 
ladders,  two  braces  on  5-  and  6-foot 
ladders.  Ihe  bottom  bar  shall  be  not 
more  than  18  Inches  from  the  bottom  of 
the  laddCT. 

(3)  Portable  rung  ladders.  Portable 
rung  ladders  as  herein  specified  shall  be 
of  four  types,  as  follows:  single  ladder; 
two-section  extension  ladder:  sectional 
ladder:  trestle  and  extension  trestie 
ladder. 

(1)  General  requirements,  (e)  The 
baae  or  lower  portion  of  a  ladder  may 
have  either  parallel  sides  or  flared  sides 
tn  accordance  with  commercial  practice. 

(b)  Rungs  shall  be  parallel,  level,  and 
uniformly  spaced.  The  spacing  shall  be 
not  more  than  12  Inches,  exc^t  as  here¬ 
inafter  specified. 

(e)  All  holes  for  wood  rungs  shall 
either  extend  through  the  tide  rails  or 
be  bored  so  as  to  give  at  least  a  thirteen- 
sixteenths-lneh  length  of  bearing  to  the 
rung  tenon.  In  through-bored  constnic- 
I  tion.  the  rungs  shall  extend  at  least  flush 
I  with  the  outside  raU  surface.  All  holes 
shall  be  located  on  the  center  line  of  the 
wide  face  of  the  tide  rails  and  shall  be 
of  such  size  as  to  insure  a  tight  fit  for 
the  ning.  The  shoulder  of  the  rung  shall 
be  forced  firmly  against  the  tide  rails 
and  the  tenon  secured  in  place  with  a 
nail  or  the  equivalent  thereof,  for  the 
sole  purpose  of  preventing  the  turning  of 
the  rung  and  maintaining  the  rung  posi¬ 
tion  In  the  tide  rail. 

(d)  Roxmd  rungs  shall  be  of  Group  1 
woods  (see  Table  IV5).  shall  be  not  less 
than  1  %  Inches  In  diameter  for  lengths 
up  to  36  inches  between  side  rails  and  IVs 
inches  in  diameter  for  lengths  over  36  up 
to  and  Including  72  Inches,  and  shall 
have  not  less  than  seven-elghtbs-lnch- 
dlameter  tenons,  or  rungs  of  equivalent 
strength  and  bearing  shall  be  provided. 
When  rungs  are  38  inches  or  more  in 
length  between  tide  rails,  they  shall.  In 
addition,  be  provided  with  center  bearing. 

(e)  Oval  rungs  or  rungs  of  any  other 
cross  section  may  be  used  provided  they 
sre  secured  by  a  nail  at  each  end  or  the 
equivalent  thereof,  and  have  at  least  the 
tame  strength  and  bearing  as  round 
rungs  of  the  same  length. 


(/)  AH  metal  parts  and  fittings  shall  be 
securely  attached  by  means  of  rivets. 
boUs,  screwa  or  equivalent  fasteners. 

(0)  The  construction  and  assembly  of 
the  movable  parts  shall  be  such  that  they 
shall  operate  freely  and  securely  without 
binding  or  unnecessary  play. 

(A)  When  measured  along  the  tide 
rails,  no  rung  ladder  or  section  thereof 
shall  be  more  than  4  inches  shorter  than 
the  specified  length. 

(1)  Nonslip  bases  shall  be  securely 
bolted,  riveted,  or  attached  by  equivalent 
constniction  to  the  tide  rails. 

(f)  Hooks  shall  be -securely  bolted  or 
riveted  to  the  tide  roils  or  equivalent 
construction  and  shall  be  of  such  dimen¬ 
sions  as  t£^thstand  the  loads  Imposed 
upon  the^ 

(li)  Single  ladder,  (a)  Single  ladders 
lo^er  than  30  feet  shall  not  be  supplied. 

Q>)  The  minimum  dimensions  of  the 
side  rolls  of  the  single  ladder  shall  be  as 
follows  when  made  of  group  3  or  group  3 
woods: 


Length  of  Udder  (feet)  Thkkneei  Depth 
(inehtt)  (loGMB) 


I  Up  to  end  Ududlng  14. .  14  24 

I  0*«r  14  op  to  end  Inetudtnc  22...  lU  24 

Oeer  22  up  to  end  kodadlng  J0...  IH  S 


(c)  Smaller  tide  rails  will  be  accept¬ 
able  in  all  ladders  of  this  type  when  rein¬ 
forced  by  a.steel  wire.  rod.  or  strap  run¬ 
ning  the  length  of  the  tide  rails  and  ade¬ 
quately  secured  thereto.  Where  such 
reinforcement  Is  used,  the  reinforced 
rails  shall  be  equivalent  In  strength  to 
the  side  rails  specified  in  this  subdivision 
(U)(b), 

(d)  The  width  between  the  tide  rails 
at  the  base,  inside  to  inside,  shall  be  at 
least  llMt  Inches  for  all  ladders  up  to 
and  including  10  feet.  Such  minimum 
;  widths  shall  be  increased  at  least  one- 

I  fourth  Uich  for  each  additional  2  feet 
I  of  lengtQ 

(Ul)  TwO'Section  ladder,  (a)  Two-see- 
Uon  extension  ladders  longer  than  60 
feet  shall  not  be  supplied.  All  ladders  of 
this  type  shall  consist  of  two  sections,  one 
to  fit  within  the  side  rails  of  the  other, 
and  arranged  in  such  a  manner  that  the 
upiyr  section  can  be  raised  and  lowered. 

Hp)  The  minimum  dimensions  of  the 
tide  rails  of  the  two-section  extension 
ladder  shall  be  not  leaf  than  specified 
in  Table  D-4  of  this  section. 

(c)  The  minimum  dimensions  of  side 
rails  set  forth  In  Table  D-4  are  based  on 
the  maximum  working  length,  which  Is 
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tbe  else  of  ladder  lose  the  minimum  over¬ 
lap.  which  abaU  be  ae  follows: 

Overlap 

StMofUddar  (feet) 

Up  to  ftikd  Indudiiic  M _ _ _ ....  t 

Ov«r  M  up  to  Ixtcludinf  4t _ _  4 

Orar  4S  up  to  and  including  dO..— —  • 

idi  Smaller  ekle  rails  wUl  be  accept¬ 
able  In  all  ladders  of  this  type  when 
reinforced  by  a  steel  wire,  rod,  or  strop 
runnlnc  She  length  of  the  side  rails  and 
adequately  secured  thereto.  Where  such 
reinforcement  Is  used,  the  reinforced 
rails  shall  be  equivalent  In  strength  to 
the  side  rails  specified  In  Table  D-4. 

<e)  The  minimum  distance  between 
side  rails  of  the  bottom  section,  inside  to 
Inside.  shaU  be  14^  Inches  on  ladders 
up  to  and  Including  38  feet;  18  Inches 
on  all  ladders  over  38  feet  up  to  and 
Including  4«  feet:  18  Inches  on  all  lad¬ 
ders  over  40  feet. 

(/)  All  locks  and  guide  Irons  shall  be 
of  metal  and  shall  be  of  such  construc¬ 
tion  and  strength  as  to  develop  the  full 
strencth  of  the  side  rails.  All  locks  shall 
be  positive  In  their  action.  The  guide 
irons  shall  be  securely  attached  and  So 
placed  as  to  prevent  the  ufiper  secdon 
from  tipping  or  falling  out  while  rais¬ 
ing.  lowering,  or  In  use. 

iff)  (11  Ladders  of  this  type  may  be 
equipped  with  a  rope  and  pulley,  which 
shall  be  securely  attached  to  the  ladder 
In  such  manner  as  not  to  weaken  either 
the  rungs  or  the  side  rails.  The  pulley 
shad  be  not  less  than  11^  Inches  In 
diameter. 

(3)  The  rope  used  with  the  pulley  shall 
be  not  less  tlian  five-sixteenths  Inch  m 
diameter  having  a  minimum  breaking 
'  t  n.i;th  of  560  pounds,  and  shall  be  siiffl- 
clent  length  for  the  purpose  intended 
flvi  Sectional  ladder,  (a)  Assembled 
combinations  of  sectional  ladders  longer 
than  lengths  specified  In  this  subdivision 

Isl^I  not  be  used. 

The  minimum  dimensions  of  side 
rails  shall  be  as  follows  for  Group  3  or 
Group  S  woods: 


(c)  Ladders  of  this  type  shall  have  r.  . 
either  straight  sid»  slightly  converging  J 
toward  the  top  of  each  section,  or  shall  « 
have  fioi-lng  .-.ides  at  the  bottom  of  the 
first  (or  bottom)  secUop.  with  the  top 


section  having  converging  side  rails  to  a 
widUi  that  shall  be  not  less  Uion  4  Inches 
Q»pt  for  the  top  section,  the  minimum 
width  between  side  rails  shall  be  II 
Inches. 

it)  Adjacent  sections  shall  be  Jointed 
by  means  of  a  groove  in  the  bottom  end 
of  each  rail  of  the  upper  of  the  two  sec¬ 
tions  setting  firmly  over  extensions  out¬ 
side  the  side  rails,  of  the  topmost  rung 
of  the  next  lower  section  and.  at  the 
same  time,  a  groove  in  the  top  end  of 
each  rail  of  the  lower  of  the  two  sectloiu 
setting  firmly  over  the  bottom  rung  In¬ 
side  the  side  rails,  of  the  section  next 
above. 

IT)  The  distance  between  the  two 
rungs  (top-most  rung  of  one  section,  bot¬ 
tom  rung  of  the  section  next  above) 
mentioned  In  this  subdivision  (Iv)  (c)  it) 
shall  not  be  less  than  1  foot. 

(J)  The  fit  between  rail  grooves  and 
rungs  mentioned  In  this  subdivision  (Iv) 

(c)  it)  shall  be  such  as  to  provide  a  good 
fit  without  binding  or  unnecessary  play 

(4)  The  grooved  ends  of  the  sections 
shall  be  reinforced  with  a  meui  plate  of 
not  less  than  18-gauge  (Manufacturing 
Standard)  material  properly  secured 
thereto,  and  a  rivet  adjacent  to  the 
groove,  extending  through  the  depth  of 
the  rail,  or  the  equivalent  thereojj 

(V)  rresHe  and  extension  trestle  lad¬ 
der.  ia)  Trestle  ladders,  or  extension  sec- 

Itlons  or  base  sections  of  extension  trestle 

[tisis  D-(-DiaB»9nv>  ov  Sins  Kans  ros  tC!! 

Ssmon  bannss  -J 
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Irrapb.  The  rope  ehall  not  be  less  than  I  dll)  Width.  Thi 
No.  6  sash  cord  or  its  equlvalenTl  |  side  rails,  m^lde  t 

(ill)  Mason's  ladder.  A  maa^n's  ladder  I  least  12  inches. 


is  a  special  type  of  single  ladder  Intended 
for  use  In  heavy  construction  work. 

(a)  Mason's  ladders  longer  than  40 
shall  not  be  supplied. 

The  minimum  dimensions  of  the 
side  rails  when  made  of  Group  2  or 
Group  3  woods  and  rungs  (Group  1 
woods)  of  the  mason’s  ladder  shall  be  as 
follows: 


Sid*  ma 

Takfc- 

nn*  (Incte) 
(iocticsi 

Runit  Tenon 
(indiC*)  (InetKBl 

Ub  tr.  And 
tnHudtnc  22. . 

IH 

IH  1 

Of«  U  ui'  to 
•nd  tocMdlnf 

IS 

4)4 

lU  1 

(c)  The  width  between  the  side  rails 
at  the  bottom  rung,  inside  to  inside.  ihaU 
be  not  less  than  12  Inches  for  all  ladders 
up  to  and  including  10  feet.  Buch  mini¬ 
mum  widths  shall  be  Increased  by  at 
least  one-fourth  inch  for  each  addlUcnal 
2  feet  of  length. 

id)  Rurigs  shall  be  parallel  and  level 
and  shall  be  spaced  not  less  than  8  inches 
or  more  than  12  inches  aparQ 
(5)  TroUey  and  stde-rollmg  ladders — 
(1)  Length.  Trolley  ladders  and  side- 
rolling  ladders  longer  than  20  feet  should 

in^be  supplied. 

[^)  Dimensions  The  dimensions  of  the 
rails  shall  not  be  less  than  the  fol¬ 
lowing  for  Group  2  or  Group  3  woods : 


The  minimum  thicknesses  of  side  rails 
provide  for  the  cutting  of  a  groove  not 
over  ocie-eighth  inch  m  depth  and  shall 
ue  increased  when  grooves  of  greater 
depth  are  used.  Flat  steps  shall  have  the 
following  minimum  dimensions  for 
Group  2  or  Group  3  woods : 


(ill)  Width.  The  aidth  between  the 
Side  rails,  inside  to  inside,  shall  be  at 
•east  12  inches. 

<iv>  5fep  attochTnrnt.  Hat  steps  shall 
be  inset  in  tlie  side  rails  onc-cighth  inch 
and  secured  with  at  least  two  6x1  nails 
at  each  end  or  the  equivalent  thereof. 
They  shall  be  reinforced  with  angle 
braces  or  a  ^i«-lncli  steel  rod. 

(V)  Locking  device.  Locking  devices 
should  be  provided  on  all  trolley  ladders. 

(vi)  Tracks,  (a)  Tracks  shall  be  wood, 
or  metal  (excluding  cast  irem) ,  or  a  com¬ 
bination  of  these  materials. 

(b)  TracKs  for  the  top  end  of  ladders 
shall  be  fastened  securely  and  shall  be  so 
constructed  that  the  wheels  will  not 
jump  the  track.  Tracks  shall  be  so  de¬ 
signed  as  to  provide  for  all  probable  loa^ 
to  which  they  will  be  subjected. 

(c)  The  supports  shall  be  securely  fas¬ 
tened  by  lag  screws,  machine,  ho^  or 
toggle  bolts,  or  their  equivalent. 

^  (d)  Track  for  side-rcrillng  ladders 
shall  be  supported  by  metal  or  wodO 
brackets  securely  screwed  or  bolted  to 
shelving  or  other  permanent  structure  at 
not  over  3  feet. 

(vil)  Wheel  carriages,  (a)  Wheel  car¬ 
riages  shall  be  so  designed  as  to  provide 
for  all  loads  to  which  they  will  be  sub¬ 
jected.  Two-point  8U^>ension  should  be 
used. 

(b)  The  wheel  carriage  for  the  top 
end  of  the  ladder  shall  be  securely  fas¬ 
tened  to  the  top  of  the  ladder  with  metal 
brackets  bolted  either  to  Ihe  side  rails 
or  to  the  tc^  step.  When  bolted  to  the 
top  step,  this  st49  shall  be  .*;ecured  to 
the  si(to  rails  with  metal  braces  in  addi¬ 
tion  to  those  otherwi.ee  provided.  The 
wheel  carriage  shall  be  so  designed  that 
a  loose  or  broken  wheel  will  not  allow 
the  ladder  to  drop  or  become  detached 
from  the  track. 

(c)  The  wheel  carriage  for  the  bot¬ 
tom  end  of  the  ladder  siiall  be  securely 
fastened  to  tfle  bottom  of  the  ladder. 

(d)  The  wheels  at  tlie  upper  end  of 
the  ladder  shall  have  minimum  wheel 
base  of  8  inches. 

<f )  When  wheels  arc  used  at  the  bot¬ 
tom  of  the  ladder,  there  shall  be  at  least 
one  wheel  supporting  each  side  rail 

(/)  Running  gear  for  bottoms  of  both 
trolley  and  slde-rolUng  laddeis  shall  be 
so  designed  and  constructed  as  to  pro¬ 
vide  for  any  load  to  which  they  will  be 
subjectejQ 

<d)  Core  and  sue  of  ladders — (D 
Core.  To  insure  safety  and  serviceability 


Udders  longer  than  20  feet  shall  not  be 
supplied. 

Q)  The  minimum  dimensions  of  the 
side  rails  of  the  trestle  ladder,  or  the 
base  sections  of  the  extension  trestle  lad¬ 
der.  shall  be  as  follows  for  Group  2  or 
Group  3  woods: 


Over  M  up  W. ..  S 

The  minimum  dimensions  of  the  side 
rails  of  the  exten.^ton  section  of  the  ex¬ 
tension  trestle  ladder,  which  shall  have 
parallel  sides,  shall  be  as  follows  for 
Group  2  or  Group  3  woods: 


_ <  Ifwludln*  l?.  . 

r  tS  up  to  ond  indufilng  M. .. 
'  :p  tosnS  iQdiMiiac  2D... 


(e)  Trestle  ladders  and  base  sections 
of  extension  trestle  ladders  shall  be  so 
spread  that  when  in  an  open  position  the 
spread  of  the  trestle  at  the  bottom.  Inside 
(o  inside,  snail  be  at  least  8V4  Inches  per 
foot  of  the  length  of  the  ladder. 

(d)  The  width  between  the  side  rails 
St  the  base  of  the  trestle  ladder  and  base 
sections  of  the  extension  trestle  ladder 
shall  be  at  least  21  inches  for  all  ladders 
and  sections  up  to  and  including  6  feet 
Longer  lengths  shall  be  Increased  at  least 
1  Inch  for  each  addlUoaal  foot  of  length. 
The  width  between  the  side  rails  of  the 
extension  sections  of  the  trestle  ladder 
shall  be  not  less  than  12  inches. 

(e)  The  tope  of  the  side  rails  of  the 
trestle  ladder  and  of  the  base  section  of 
the  extension  trestle  ladder  shall  be  bev¬ 
eled,  or  equivalent  constructiao,  and  shall 
be  provided  further  srlth  a  metal  hinge  to 
prevent  spreading. 

(/)  A  metal  spreader  or  locking  device 
to  hold  the  front  and  back  sections  in  an 
(^n  position,  and  to  hold  the  extension 
section  securely  In  the  tievated  posltlcA. 
KhaJi  be  a  component  of  all  extension 
trestle  Udders  and  all  trestle  ladders  over 
12  feet  in  length. 

(g)  Rungs  shall  be  parallel  and  levd. 
On  the  trestle  ladder,  or  <»  the  base  sec¬ 
tions  of  the  extension  trestle  Udder, 
rungs  shall  be  spaced  not  less  than  8 
Inches  or  more  than  18  Inches  apart  ;  on 
the  extension  section  of  the  exteoaion 


trestle  ladder,  rungs  shall  be  spaced  not 
less  than  6  inches  or  more  than  12  inches 
apart.  « 

(4)  Sreciflt 'purpose  ladders.  All  spe- 
cUl-purpose  ladders  shall  comply  with 
the  appropriate  requirements  of  sub- 
paragraphs  (1),  (2),  and  <3)  of  this 
paragraph,  except  as  hereinafter  modi¬ 
fied  in  this  subparagraph. 

(1)  Platform  stepladder,  A  platfona 
stepladdcr  is  a  modification  of  a  portable 
stepladder  with  a  working  platform  oro- 
vided  near  the  top. 

(a)  Platform  stepUdders  shall  be 
made  in  accordance  with  the  require¬ 
ments  of  type  I  stepUdders  or  In  accord¬ 
ance  with  the  requirements  for  type  n 
stepladders. 

(b)  The  slope  of  the  back  aoetton  shall 
be  such  that  a  vertical  from  the  back 
edge  of  the  platform  will  strike  the  floor 
at  a  distance  measured  toward  the  front 
section  of  not  less  than  8  inches  from  the 
base  of  the  back  section. 

(e>  The  minimum  width  between  side 
rails  at  the  platform  shall  be  not  less 
than  15  inches. 

(d>  The  back  legs  and  dde  rails  shall 
extend  at  least  24  Inches  above  the  plat¬ 
form  and  shall  be  connected  with  a  top 
member  to  form  a  three-sided  rail,  or 
equivalent  construction  shall  be  provided. 

(e)  PUtfonns  shall  be  eo  constructed 
as  to  be  capable  of  supporting  a  load  d 
200  pounds  planed  at  any  point  on  tha 
platform. 

(/)  A  separate  spreader  may  be 
omitted  from  platform  ladders  In  which 
the  height  to  the  fusiform  is  8  feet  or 
less.  If  the  spreader  Is  omitted,  the  plat¬ 
form  Shan  be  so  designed  as  to  fun^oo 
as  a  spreader  or  locking  device  to  hold 
the  front  and  back  sections  securely  in  an 
open  position,  with  the  oonnecUon  be¬ 
tween  side  rails  and  back  isgs  being 
through  the  metal  parts  of  the  pUtform. 
Ihe  wood  parts  of  a  combined  wood  and 
metal  platform  functioning  as  a  spreader 
shall  not  be  depended  upon  to  contribute 
to  the  spreading  or  locking  acUo^ 

(U)  PainUr's  stepladder.  (a)  Painter's 
stepladders  longer  than  12  feet  shall  hot 
be  supf^od. 

Q})  PalntM^'s  stepUdders  shall  be  made 
in  accordance  with  the  requirements  of 
type  n  stepladders  except  for  the  fol¬ 
lowing: 

(/)  The  top  may  be  omitted. 

(2)  A  rope  spreader  may  be  substi¬ 
tuted  for  the  metal  spreado*  required  in 
subparagraph  (3)  (1)  (f)  of  this  para- 
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the  following  precautions  on  the  care  of 
Udders  shall  ^  observed: 

<i)  Ladders  shall  be  maintained  to 
good  condition  at  all  times,  the  joint  be¬ 
tween  the  steps  and  side  rails  shall  be 
Ught.  all  hardware  and  fittings  securely 
attached,  and  Uie  movable  parts  shall 
operate  freely  without  binding  or  undue 
play. 


the  care  of  between  the  foot  and  the  top  support)  . 

The  ladder  shall  be  so  placed  as  to  pre- 
ntalned  to  vent  slipping,  or  it  shall  be  lashed,  or 

tie  joint  be-  held  In  position  Ladders  shall  not  be 

11s  shall  be  used  in  a  borixontal  po&ition  as  i^t- 
igs  securely  forms,  runways,  or  scaffolds: 
parts  shall  (11)  Ladders  for  which  dimensions  are 
ig  or  undue  specified  should  not  be  used  by  more 
than  one  man  at  a  time  nor  with  ladder 


(ti)  Metal  bearings  of  locks,  wheels.  Jacks  and  scaffold  planks  where  use  by 

pullers,  etc.,  shall  be  frequently  lubrl-  more  than  one  man  Is  anticipated.  In 

eated.  such  cases,  ^tedsily  designed  Udders 

(111)  Prayed  or  badly  worn  r<ve  shall  with  larger  dimensions  of  the  parts 
be  replaced.  should  be  procured: 

(iv)  Satety  feet  and  other  auxiliary  (Ui)  Portable  ladders  shall  be  so 
equipment  shall  be  kept  in  good  condl-  placed  Uiat  the  side  rails  have  a  secure 

lion  to  insure  proper  performance  footing.  The  top  rest  for  portable  rung 

I  lJ*  Ladders  should  be  stored  in  such  and  cleat  ladders  shall  be  reasonably 

I  a  manner  as  to  provide  ease  of  access  rigid  and  shall  have  ample  strength  to 


!  or  Inspection,  and  to  prevent  danger  of  support  the  applied  load; 


accident  when  withdrawing  a  Udder  for  (Iv)  Ladders  shall  not  be  placed  in 
use.  front  of  doors  opening  toward  the  ladder 

<vl)  Wood  ladders,  when  not  in  use.  unless  the  door  is  blocked  upon,  locked, 
should  be  stored  at  a  locaUon  where  they  or  guarded  . 

will  not  be  exposed  to  the  elements,  but  l^ders  sh^  not  ^ 

.There  there  Id  g(XXl  ventilation.  They  boxe.,  or  otoer  unstable  l».see  to 

shoU  not  be  stored  near  radiators,  stoves. 
steam  pipes,  or  other  places  subjected  to  , 
excessl.e^at  or  dampness.  at  a  ^dow  » 


(v1>aTo  support  the  top  of  the  ladder 
ram  pipes,  or  o^ncr  places  suwjcvoru  m.  ^  owning,  a  board  should  be 


!sr.£s;srsxr.n.;  s;  “•  "£=r,‘,js"  ■“  “ 
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^med  on  vrtilcles 
bhould  be  adequately  supported  to  avoid 
saaffinff  said  securely  fastened.  In  post- 


bnomu  oe  auequavcj  supi^r.^  ~  Ladders  alth  broken  or  missing 

the  efi^U  "  I"*?’ 


H  *  «  other  faulty  equipment  ahall  not  be 

.“)  SSSSs  Should  be  kept  coated  “»e9:  Improvised  repair,  shall  not  be 
asih  a  sulUble  protective  material.  The  .k.ii  )<•  .niieed 

painting  of  ladders  ta  satUf.ctory  pro- 

v)ding  the  Udders  arc  carefully  Inspected  hi  cleats 

prior  to  painting  by  cornpetent  and  o?  Sf 

experienwd  Inspwtoiw  actins  for.  M  Ladders  shall  not  be  used  as 


1  experienced  inspectors  acting  for.  and 
responsible  to.  the  purchaser,  and  j^ro- 
vldmg  the  ladders  are  not  for  resal^ 
(X)  Ladders  shsdl  be  Inspected  fre- 
quenlly  and  thase  which  have  developed 


gtiys,  braces,  or  skids,  or  for  other  than 
their  intended  purposes  ; 

(xll)  Tops  of  tlie  ordinary  types  of 


f  >>  P‘«t*'"an'5^L?c"‘o*r  .^“on“ri3: 

for  repair  or  destrucUon^d  U^td  _o  minimum  overlap  for  the  livo 

■"rrir’f^ng.'^ho'STbe^^^^^^^^  frS  of  •«Uons  In  use  shaU  be  as 

*'^3^  Sle.  following  safety  precau-  “«  . 

(IT. r.n'iTtSiii 4 

with  the  use  of  ladders.  Ovsr  48  up  10  and  tnciuding  oo-.w-  8 

(i)  Portable  rung  and  cleat  ladders 

shall,  where  possible,  be  used  at  such  a  (klv)  PorUble  rung  ladders  with  re- 


pilch  that  Ihe  horlionUl  distance  from  inforced  rails  (see  paragraphs  <c>  'S> 
the  top  support  to  the  foot  of  the  ladder  (11)  (c)  and  (111)  (d)  this  (fcUon)  shall 
Is  one-quarter  of  the  working  length  of  used  only  with  the  metal  '^**)*orceiiaem 
(he  ladder  'the  length  along  the  ladder  on  the  under  side  Ladders  of  this  type 
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should  be  used  with  greet  care  near 
electrical  conductors,  since  the  reinforc* 
Ing  Itself  Is  a  good  conductor: 

(zv)  No  ladder  should  be  used  to  gain 
access  to  a  roof  unless  the  top  of  the 
ladder  shall  extend  at  least  3  feet  above 
the  point  of  support,  at  eave.  gutter,  or 
roof  line; 

<zvl)  Adjustment  of  extension  lad' 
ders  should  ooly  be  made  by  the  user 
when  standing  at  the  base  of  the  ladder, 
so  that  the  user  may  observe  when  the 
locks  are  properly  engaged.  Adjustment 
of  extension  ladders  from  the  top  of  the 
ladder  (or  any  level  over  the  locking 
device)  Is  a  dangerous  practice 
should  not  be  attempted.  Adjustment 
should  not  be  made  while  the  user  Is 
standing  on  the  ladder. 

(xvU)  Middle  and  top  sections  of  sec- 
Uonal  or  window  cleaner’s  ladders  should 
not  be  used  for  bottom  section  unless  the 
user  eqtilps  them  with  safety  shoes. 

(xviui  Extension  ladders  should  al¬ 
ways  be  erected  so  that  the  upper  section 
is  resting  on  the  bottom  section. 

(xlx)  The  user  should  equip  all  port¬ 
able  rung  ladders  with  nonslip  base.^ 
when  there  Is  a  hazard  of  slipping.  Non¬ 
slip  bases  are  not  intended  aa  a  sub¬ 
stitute  for  care  In  safely  placing,  lash¬ 
ing.  or  holding  a  ladder  that  is  being 
used  upon  oily,  metal,  concrete,  or  slip¬ 
pery  surfaces. 

(xz>  The  bracing  on  the  back  legs  of 
step  ladders  Is  designed  solely  for  In¬ 
creasing  stability  and  not  for  climbing. 

L^^)  When  service  conditions  war¬ 
rant.  books  may  be  attached  at  or  near 
the  top  of  portable  ladders  to  give  added 
security. 


dtmenaloDs  msj  b«  not  mors  than  10  per¬ 
cent  smaller  for  each  crow-aectlon  dlmen- 
a!oD,  or  the  thickness  may  remain  un¬ 
changed.  In  which  ease  the  width  may  not 
be  DU'rs  than  IS  percent  smaller  If  used 
edgewise  (ss  in  a  rail)  or  28  percent  smaller 
If  used  flatwise  (as  la  a  tread). 


ash. .......  Praxlnus  amarleana, 

pennsylranlea.  quad- 
rangulata 

Beech  ... - ....  Pagus  grand! folia 

Birch  ............  Betula  lenta.  aUe- 

ghanlenale.  nigra  (2) 
Rock  elm.. .......  UlmuethomasU 

Hickory  ..........  Carya  oeata.  laclnloaa. 

tomentosa.  glabia 

tocuet*  .... - -  Robinia  pseudoaeacla, 

Oledltsla  trtaeanthoe 
Hard  maple. ......  Acer  nigrum,  aae- 

ebarum 

Red  maple........  Acer  rubrum  (S) 

Bad  oak - ......  Quercus  vclutlna,  raar- 


llandtca,  kelloggll. 
falcata  rar.  pagodae- 
folla,  laurlfolia.  alllp- 
eoldalls,  rubn.  nut- 
talltl,  palustrle.  coe- 
ctoea.  ahumardU. 
falcata.  laerls,  phal- 
los 

White  oak........  Quercus  arlsoniea. 

douglaall.  macroear- 
^  pa.  lobata,  prlnus. 

muehlenbergli,  emor- 
fi.  gambsin.  oblongl- 
foUa,  elrglniana.  gar- 
ryaiia.  lyrata,  stelista. 
mlchausU.  bleolor. 
alba 


Pecan  ............  Carya  Ullnoensls.  cor-' 

dl/ormis,  rayrlstlcae- 
formls  (4),  aquatics 
(4) 

Persimmon  .......  Dtospryroe  vlrglnlana 


Gsoor  a 


Taei.1  D-S— CutaaiFicaTXOM  of  Vauous  8fb- 
Wood  Acctptabls  ros  Css  m  Lao- 

osmI 

The  speclee  are  listed  alphsbetleally  within 
each  group.  The  position  of  sny  species 
within  a  group  therefore  beam  no  relation 
to  lu  strength  or  acceptability. 

Where  laddem  are  dealred  for  use  under 
cooditlont  favorable  to  decay.  It  is  recom¬ 
mended  thst  the  beartwoed  of  decay- 
resistant  specie*  be  used,  or  that  the  wood 
be  given  a  treatment  with  a  wood  preserva- 
ilve.  The  species  hsving  the  most  durable 
heartwood  are  marked  with  an  asterisk  (*), 
and  theae'should  be  preferred  where  resist¬ 
ance  to  deesy  Is  required. 


The  sllowsbie  fiber  etrees  in  bending  for 
tbe  species  listed  herein  when  used  for  side 
rsils  shall  not  exceed  2.150  pounds  per  square 
inch.  These  species  may  be  subetltuted  for 
Group  2  woods  on  the  following  bests :  The 


The  allowable  fiber  stress  In  bending  for 
I  the  species  listed  herain  when  used  for  side 
I  rails  shall  not  exceed  2.000  pounds  per  square 
I  loch.  These  species  may  be  lubsUtutad  for 
I  Group  8  woods  on  the  following  basts:  Tbe 
dimensions  msy  be  not  more  than  7'/4  per¬ 
cent  smaller  for  each  cross-section  dimen¬ 
sion.  or  the  thickness  may  remain  un¬ 
changed.  in  which  case  the  width  msy  be  not 
more  than  11  percent  smaller  if  used  edge- 
I  wise  (as  In  a  rail)  or  20  percent  smaller  If 
'  used  flatwise  (as  In  a  tread). 

I  Douglas  Or 

(coast  region)..  Pseudotyngs  mcnzlesll 

Western  larch .  Ians  occldeutalla 

Southern  yellow 

ptne  _ _ ....  Piniis  tseda.  paltistns 

echlnata.  elllotll. 
rlgida.  «lrglT>iana 


The  allowable  fiber  s'reas  In  bending  for 
I  the  species  listed  herein  when  nsed  for  side 


rails  shall  not  exceed  1,600  pounds  per  square 
Inch. 


Red  alder......... 

OragoD  aah....... 

Pumpkin  ash..... 

Alaska  esdar*..... 

Port  Orford 
cedar.* 

Cucumber  ....... 

Cypress* - - 

Soft  tlm. ......... 

Oouglss  fir  (Rocky 
Mountain  type). 

Moble  flr _ .... 

Oum 

West  eoaat 
bemlcek. 

Magnolia  ........ 

Oregon  maple..... 

Norway  pine...... 

Poplar  ........... 

Redwood*  ....... 

!  Bastern  spruce.... 

Sitka  spruce _ 

Syoamor#  ........ 

Tamarack  ........ 

Tup4l0 


Alnus  ruba,  rhomblfoUa 
(3) 

Praxlnus  latlfolla 
Praxlnus  profunda 
Cbamaecyparla 
nootkatansis 
Chamaecyparls 
lawsonlana 
Magnolia  acuminata 
Taxodlum  dlstichum 
Ulmus  amertcana. 
rubre 

fteudotsuga  menzlsau 
var.  glauea 
Abies  procera 
Uquidam*>ar  styra- 
elflua 

Tsuga  beteropbylla 

Magnolia  grandlflora 
Acer  macrophyllum 
PlnuB  resiDosa 
Uriodendron  tullplfera 
Sequoia  sempsrvlrens 
Plcea  glauea,  rubeas 
Pteea  sitchensls 
Platanus  occldeotalls 
l^rlx  lartoina 
Nyssa  aquaUca. 
sylvauca 


CSOUF  s 

Tbe  allowable  fiber  stress  in  bending  for 
Oie  species  listed  herein  when  lued  for  side 
rails  shall  not  exceed  1.375  pounds  per  square 
loch.  These  rpeclee  may  be  substituted  for 
Group  8  woods  on  the  following  basis:  Toe 
dlmsnMons  shall  be  at  least  5  percent  greater 
for  each  cross-section  dimension,  or  the 
thickness  may  remain  unchanged,  tn  which 
caae  the  width  shall  he  at  least  7^  percent 
greater  if  used  edgewise  (as  In  a  rail)  or  15 
percent  greater  U  used  flatwise  (as  in  a 
tread). 


Aspen  ........... 

Basswood  ........ 

Buckeye  ......... 

Butternut  ....... 

Incense  cedar*.... 

Weston  red 
cedar.* 

I  Cottonwood  ...... 


White  flr. 


Hackberry  ....... 

Eastern  hemloek.. 

Holly . 

Soft  maple....... 

,  Lodgepole  pine _ 

I  Idaho  white  pine.. 


Populus  tremuloidea, 
grandtdentata 
Tiila  amerlcana.  i 

heteropbylla  (2) 
Aesculus  octandra. 

glabra  (2) 
Juglansclnerea 
Ubocedrus  decurrens 
Thuja  pUoata 

Populus  bslsamlfere. 
deltoldes.  sargentli. 
heterophylla 
Abies  eone<4or.  grandls. 
amabtlis.  laslocarpa. 
magnlflca 
Celtls  ocddentalle, 
laevigata  (2) 

Tsuga  canadensis 
Dex  opaca 
Acer  aaccharlnum 
Ptnus  oontorta 
Plnui  mootlcMa 


Northern  white 
pine. 

Ponderoea  pine... 

Sugar  pine....... 

Cziirelmana 

spruce. 


Plaus  strobus 

Plnus  ponderosa,  plnus 
(effreyl  (Jeffrey  pine) 
Plnus  lamberUana 
Plcea  eogebnanntl 


Non  1 :  Tbe  eocnxnon  and  edenUfle  names 
of  species  used  oemform  to  the  American 
Lumber  Standard*  nomerclature  and  in  moat 
cases  to  U3.  Department  of  Agriculture 
Handbook  No.  41,  “(Theck  List  of  Native  and 
Naturalised  Trees  of  the  United  Butee  (in¬ 
cluding  Alsska}.”  by  Klbert  lx  Little.  These 
publications  can  be  obtained  from  the  Super¬ 
intendent  of  Documents.  Wsshlngtoa,  D.C. 
30226 

NoTt  2:  This  spedss  Is  oommooly  ssao- 
ciated  with  others  of  the  same  genus  tinder 
American  Lumber  Standards  nomenclature, 
but  no  strength  testa  have  been  made  on  It 
at  the  Porest  Products  Laboratory. 

Nots  8:  Included  under  soft  maple  In 
American  Lumber  Standards  nomenclature. 

Not*  4;  ITits  species  Is  not  Included 
this  common  name  In  American  Lumber 
Standards  nomsnelsturv,  but  strength  dsta 
are  available  and  It  Is  accordingly  included 
in  this  classlflcauon. 


8  1910.26  Portable  metal  ladders- 


(a)  Re<juire7nentM—(l)  OtneraL  Spe¬ 
cific  design  and  construction  require- 
menu  are  not  part  of  thig  section  because 
of  the  wide  variety  of  metals  and  design 
f>osslbilltie8.  However,  tbe  design  shall 
be  such  as  to  produce  a  ladder  without 
structural  defects  or  accident  hazards 
such  as  sharp  edges,  burrs,  etc.  The  metal 
selected  shall  be  of  sufficient  stroigth  to 
meet  the  test  requirements,  and  lUiall  be 
protected  against  corrosion  unless  In¬ 
herently  corrosion-resistant. 

Oj)  Because  of  the  varied  conditions, 
and  the  wide  variety  of  ladder  usee,  lad¬ 
ders  may  be  designed  with  parallel  side 
rails,  with  side  rails  varying  uniformly  In 
separation  along  the  length  (tapered), 
or  with  side  rails  flaring  at  the  base  to 
increase  stability. 

(U)  The  design  of  the  side  rails  shall 
be  such  as  to  insure  a  product  which  will 
conform  to  the  requirements  of  this 
sectiorTl 

(lur'^e  spacing  of  rungs  or  steps 
sl^  be  on  12'inch  centers. 

I  Qw)  Rungs  or  steps  to  side  rail  con- 
I  necHons  should  be  so  constructed  as  to 
I  Insure  rigidity  as  well  as  strength 

(V)  Rungs  and  steps  shall  be  corru¬ 
gated.  knurled,  dimpled,  coated  with 
skid-resistant  material,  or  otherwise 
treated  to  minimize  the  poeslbillty  of 
slipping 
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El)  Hardware  shall  meet  strength  re- 
qulicmcnts  of  tlis  ladder’s  component 
parU,  and  &liali  be  of  a  material  that  Is 
protected  against  corrosion  'onless  in¬ 
herently  corroslon-reslsUnt.  Metals  shall 
be  so  selected  as  to  avoid  excessive  gal¬ 
vanic  action^ 

(2)  General  ipecificationa straight 
and  extension  ladders,  d)  The  minimum 
width  between  side  rails  of  a  straight 
ladder  or  any  section  of  an  extension 
ladder  .^hall  be  12  Inches. 

(II)  The  length  of  single  ladders  or  in¬ 
dividual  sections  of  ladders  shall  not  ex¬ 
ceed  30  feet.  Two-section  ladders  shall 
not  exceed  48  feet  In  length  and  over 
two-section  ladders  shall  not  exceed  60 
feet  in  length. 

(III)  Based  on  tlie  nominal  length  of 
the  ladder,  each  section  of  a  muliisection 
ladder  shall  overlap  the  adjacent  section 
by  at  least  the  number  of  feet  stat^  In 
the  following: 


Nominal  length  of  ladder  (feet) :  (/ecf) 

Up  to  end  loeludlng  36-.-... _ .....  8 

Over  36.  up  to  and  including  46......  4 

Over  48,  up  to  flO _ ... _  5 


(Iv)  Extension  ladders  shall  be 
equipped  with  positive  stops  which  will 
insure  tlie  overlap  specified  In  the  table 

a^ve. 

llyxa)  Extension  ladders  may  be 
equipped  with  a  rope  and  pulley  which 
shall  be  securely  attached  to  the  ladder 
in  such  a  manner  as  not  to  weaken  either 
the  rungs  or  the  side  rails.  The  pulley 
shall  be  not  less  than  Inches  in 
diameter. 

(b)  The  rope  used  with  the  pulley 
shall  be  not  less  than  five-sixteenths  inch 
In  diameter,  having  a  minimum  breaking 
strength  of  560  pounds,  and  shall  be  of 
sufficient  length  for  the  purpose  IntendeQ 

(3)  General  specifications— step  lad- 
ders.0)  Step  ladders  shall  be  designed 
and  constructed  to  give  a  minimum  slope 
of  3’/4  inches  per  foot  of  length  of  the 
front  section,  and  a  minimum  slope  of 
2  inches  per  foot  of  length  of  the  back 
section,  except  that  special  ladders  de¬ 
signed  for  straight-ln-wall  work  shall 
maintain  at  least  IVs’lnch  back  slope 
per  foot  of  length. 

(U)  ’The  minimum  width  between  the 
side  rails  at  the  top  step  shall  be  12 
Inches.  The  width  spread  of  the  side 
rails  shall  increase  a  minimum  of  1  Inch 
per  foot  of  length.  The  width  of  the  step 
or  tread  shall  not  be  less  than  3  inched 
(id)  'The  length  of  a  stepladder  Is 
measured  by  the  length  of  the  front  rail. 


To  be  classified  as  a  standarii  length 
ladder,  tne  measured  length  bh.xW  be 
wiihin  plus  or  minus  onc-lialf  luch  of 
the  specified  length.  Stcpladdcis  shall 
ni^xceed  20  feet  in  length. 

jTy)  The  pall  shelf  shall  be  doal^ncd  to 

fold  completely  within  the  ladder. 

(V)  Tlie  back  section  may  be  designed 
with  either  rungs  or  cross  bracing  as 
long  as  it  meets  the  general  and  testing 
requirements. 

( Vi )  Steps  shall  be  corrugated,  knurled 
dimpled  coated  with  skid-resistant  ma¬ 
terials.  or  otherwise  tr.g^d  to  minimize 
I  the  possibility  of  slipping 

(vii)  The  bottoms  oTrae  four  rails  are 
to  be  supplied  with  insulating  nonslip 
nmtfirlal  for  the  safety  of  the  user. 

I  iMdil)  A  metal  spreader  or  locking  de- 
I  vicE” of  sufficient  size  and  strength  to 
^  securely  hold  the  front  and  back  sections 
I  in  the  open  position  shall  be  a  component 
I  of  each  stepladder.  The  spreader  shall 
I  have  all  sharp  points  or  ^Qaes  covered  or 
1  removed  to  protect  the  us^ 

(4)  General  spectfCmons—trestles 
and  extension  trestle  ladder*.  (1)  Trestle 
ladders  or  extension  sections  or  base  sec¬ 
tions  of  extension  trestle  ladders  shall  be 
n^more  than  20  feet  in  length. 

CB)  The  minimum  distance  between 
side  rails  <rf  the  trestle  or  extension  sec¬ 
tion  at  the  narrowest  point  shall  not  be 
less  than  12V^  Inches.  The  width  spread 
shall  not  be  less  than  1  Inch  per  fool 
of  length  of  side  rail. 

(ill)  Spread  of  bcue  when  section  Is 
open  shall  not  be  less  than  5V4  Inches  per 
foot  of  base  section  side  rail. 

(Iv)  The  extension  locking  device  shall 
be  designed  to  withstand  all  load  tests 

(v)  A  metal  spreader  or  locking  de¬ 
vice  of  sufficient  size  and  strength  to 
securely  hold  the  front  and  back  sections 
in  the  open  position  shall  be  a  component 
of  each  trestle  ladder.  The  spreader  shall 
have  all  sharp  points  or  edges  covered  or 
removed  to  protect  the  user! 

(5)  General  specifications — platform 
ladders.  (1)  The  length  of  a  platform 
ladder  shall  not  exceed  20  feet.  The 
length  of  a  platform  ladder  shall  be 
measured  along  the  front  rail  from  the 
floor  to  the  platform. 

OJ^)  Minimum  width  between  side  rails 
at  platform  level  shall  be  14  Inches. 
Width  spread  shall  not  be  less  than  1 
inch  per  (oot  of  rise. 

(iii)  Slope  of  the  front  rail  when  unit 
Is  in  open  position  shall  not  be  less  than 
VJ2  inches  per  foot  of  rise,  and  the  back 
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section  shall  have  a  minimum  slope  of 
t  Inch  per  loot  of  rise. 

(Iv)  The  platform  shall  be  at  least  20 
Inches  from  the  top  of  the  ladder,  and 
shall  have  an  area  of  not  less  than  200 
square  inches  nor  more  than  400  square 
inches. 

(V)  The  back  legs  and  side  rails  of  a 
platform  ladder  shall  extend  at  least  20 
Inches  above  the  platform  and  shall  be 
connected  with  the  top  member  to  form 
a  three-sided  top  guard  rail,  or  equiva¬ 
lent  construction  shall  be  provided. 

(Vi)  Spreaders  shall  be  provided  where 
the  hinging  apparatus  ts  not  designed  to 
I  lock  the  unit  open. 

!  (b)  Testing,  d)  General.  The  follow¬ 

ing  tests  are  intended  to  insure  unUorm 
testing  methods  for  metal  ladders  ' 

(2)  StraloFif  and  extension  ladders. 
il>  Ladder  Inclined  strength  ts  measured 
by  placing  the  ladder  unit  In  a  flat,  hori¬ 
zontal  position,  supported  6  Inches  from 
the  en(ls  of  the  side  rails.  When  testing 
extea'^lons.  the  unit  is  opened  to  the 
required  overlap.  A  load  of  200  pounds 
ts  applied  equally  to  the  side  rails  at  the 
center  of  the  unit  by  means  of  a  beam 
The  ladder  must  witl^tand  this  test  with 
no  permanent  deformation  or  other 
visible  weakening  of  the  structure.  This 
test  is  based  on  a  200-pound  man  using 
the  ladder,  set  at  75V4*  to  the  ground. 
With  the  man  on  the  center  rung,  the 
component  of  his  200-pound  weight  at 
light  angles  to  the  ladder  will  be  50 
pounds.  Applying  the  load  factor  of  4. 
the  test  weight  becomes  200  pounds. 

(II)  Test  unit  need  only  be  of  sufficient 
length  for  test  purposes  and  Is  to  consist 
of  the  base  and  fly  sections  of  an  exten¬ 
sion  ladder  with  all  the  hardware  or  fit¬ 
tings  attached.  The  ladder  unit  Is  placed 
tn  a  vertical  position  and  a  downward 
load  of  779  pounds  equally  distributed  on 
the  ends  of  the  side  rails  of  tbe-upper 
portion  of  the  test  unit.  The  unit  shall 
withstand  this  test  with  no  permanent 
deformation  or  other  visible  weakening 
of  the  structure. 

(III)  A  test  unit  of  at  least  three  rungs 
is  to  be  ased  from  the  maximum  width 
portion  of  the  ladder.  A  load  of  800 
pounds  shall  be  applied  to  a  31>^-lnch 
wide  block  resting  on  the  center  of  the 
widest  rimg.  A  rung  of  14  Inches  or  less  tn 
length  shall  withstand  this  test  with 
no  permanent  deformation  or  other  visi¬ 
ble  weakening  of  the  structure.  A  rung 
of  more  than  14  Inches  In  length  may 
have  a  permanent  deflection  of  not  more 
than  one-eighth  Inch  provided  the  rung 


cross  section  Is  not  deformed  and  there 
Is  no  other  visible  weakening  of  tbe 
structure. 

(iv)  With  at  least  a  three-rung  test 
unit  set  in  a  vertical  position,  a  load  of 
800  pounds  shall  be  applied  to  a  3V^-incb 
wide  block  resting  on  the  center  rung 
as  near  to  the  side  rail  as  possible.  On 
removing  the  load,  the  unit  must  show 
no  indicatlim  of  failure  In  the  fasteners 
attaching  the  rungs  to  the  side  rail. 

(T)  The  rung  shall  be  so  secured  to 
the  Bide  rail  that  a  torque  load  of  360 
Inch-poimds  applied  to  the  rung  at  a  side 
rail  shall  cause  no  visible  relative  motlcm 
between  the  rung  and  the  side  rafl. 

(v1>  With  the  ladder  extended  to  Its 
maximum  working  length,  and  resting 
horizontally  on  level  supports  located  6 
Inches  from  each  end  of  the  ladder,  a 
weight  of  50  pounds  shall  be  suspended 
from  one  of  the  side  rails  midway  be¬ 
tween  supports. 

The  deflection  of  the  loaded  rail,  and 
the  dilTerence  In  deflection  between  the 
loaded  and  unloaded  rails  shall  not  ex¬ 
ceed  the  values  in  Table  D-6. 

(vii)  Deflections  In  Table  D-O  are  to 
be  determined  by  measuring,  at  the  mid¬ 
point  between  supports,  the  distance 
from  the  outside  edges  of  both  rails  to 
tbe  floor  or  other  reference  surface  both 
before  and  after  the  test  load  of  50 
pounds  Is  applied  to  one  rail  of  the  lad¬ 
der.  The  test  is  to  be  repeated  loading  the 
other  rail  of  the  ladder.  The  angle  (a) 
between  the  loaded  and  unloaded  rails 
and  the  horizontal  Is  to  be  calculated 
from  the  trigonometric  equatJon: 

Dlfferenc*  In  defiscUon 
Sin*  *=  lAddar  width 
(3)  Step,  trestle,  extension  trestle,  and 
platform  ladders.  (1>  (a)  Load  test  of  the 
entire  ladder  Is  made  with  tbe  ladder  in 
an  open  positlcm.  and  an  800-pound  load 
applied  to  the  center  of  the  top.  Resist¬ 
ance  to  side  rail  bending  Is  tested  by 
placing  an  800-pound  load  on  the  center 
of  the  middle  step.  The  strength  of  the 
step  section  ts  tested  by  applying  an  800- 
pound  load  to  a  3  ^-Inch-wide  block 
resting  on  the  center  of  the  longest  or 
bottom  step.  The  pall  shelf  shall  be  so 
constructed  as  to  support  a  distributed 
load  of  50  pounds. 

(&)  In  each  test  case,  the  unit  must 
withstand  the  load  without  failure  or 
permanent  deformation. 

(tl)  Set  ladder  in  opoQ  position  on  a 
level  floor.  Place  a  200-pound  dlstrlb- 
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uted  load  oo  the  top  etep.  The  ladder  Is 
tubjected  to  a  hoiisoDtal  pulling 
load.  apiHled  at  the  top  step,  of  iR^pound 
force  to  the  side;  58>j>oun<l  force  to  the 
front:  SS-pound  force  to  the  back.  In 
ceoh  test,  all  side  rails  must  remain  on 
the  floor. 

Tabu  D-S-Tabu  ov  Dsn-Bmo^ 


LMBth  UBtttnuin  brtw««e 


(c>  Core  and  maintenanea  of  Uid~ 
den — (1>  Oeneral.  To  get 
serrlceabtU^,  safety,  and  to  eUmlnate 
unnecessary  damage  of  equipment,  good 
safe  practioes  In  the  use  and  care  of  lad¬ 
der  equipment  must  be  employed  by  the 
users. 

Hae  following  rules  and  regulations  are 
essential  to  the  life  of  the  equipment  end 
the  safety  of  the  user. 

(3)  Care  of  ladders  [ij>  IsuMers.  like 
any  tool,  must  be  handled  with  care  and 
not  subject  to  unnecessary  dropping. 
Jarring,  or  misuse.  'Hiey  are  designed  for 
a  specific  purpoae  or  use;  therefmw.  any 
variation  from  this  use  constitutes  a  mis¬ 
handling  of  the  equipment. 

(II)  Ladders  should  be  stored  on  racks 
designed  to  protect  the  ladder  when  not 
In  use.  The  racks  should  have  sulBclent 
supporting  points  to  prevent  any  possi¬ 
bility  of  excessive  sagging. 

(III)  l^Ldden  transported  on  vehicles 
must  be  properly  supported  Supporting 
points  should  be  of  a  softer  material, 
such  as  hardwood  or  rubber-covered  iron 
pipe,  to  minimise  the  chafing  and  effects 
>f  road  shock.  Tying  the  ladder  to  each 

|SUpport  p<tot  wUlmatly  reduce  damage 
lUue  to  road  ahocQ 

(Iv)  Ladders  must  be  maintained  in 
good  usable  condlUon  at  all  times.  Hard¬ 
ware  fittings  and  accessories  should  be 
checked  frequently  and  kept  In  good 
working  oondlUon 

(V)  Ropes  or  cables  should  be  In¬ 
spected  frequently  and  replaced  tf  de¬ 
fective. 

(vl)  Complete  ladder  Inspection  should 
be  periodical.  If  a  ladder  Is  Involved  in 


any  of  the  following.  Immediate  Inspec¬ 
tion  Is  necessary: 

(A)  If  ladders  Up  over.  Inject  ladder 
for  side  rails  dents  or  bends,  or  exces¬ 
sively  drated  rungs:  check  all  ning-to- 
slde-rall  connectlmis:  check  hardware 
connecUoas:  check  rivets  for  shear. 

<b)  If  ladders  are  exposed  to  excessive 
heat  as  la  the  case  erf  fire,  the  ladder 
should  be  Inspected  visually  for  damage 
and  tested  for  deflection  and  strength 
characteristics,  in  doubtful  cases,  refer 
to  manufacturer. 

(e)  If  ladders  are  to  be  subjected  to 
certain  acids  or  alkali  solutions,  a  pro¬ 
tective  coating  such  as  asi^ialt  and  var¬ 
nish  should  be  applied  to  the  equipment 

(d)  If  ladders  are  exposed  to  oil  and 
grease,  equipment  should  be  cleaned  of 
oU.  grease,  or  slippery  materials.  This 
can  easily  be  done  with  a  serf  vent  or  steam 
cleaning. 

(vU)  ladders  hsvlng  defects  are  to  be 
marked  and  taken  out  of  service  up  til 
repaired  by  either  maintenance  depart¬ 
ment  or  the  manufacturer. 

(3)  Use  of  ladden.  (1)  E*ortable  non¬ 
self-supporting  ladders  should  be  erected 
at  a  pitch  of  75V^  degrees  for  maximum 
balance  and  strength.  A  simple  rule  for 
setting  up  a  ladder  at  the  proper  angle  Is 
to  place  the  base  a  distance  from  the 
vertical  wall  equal  to  one-fourth  the 
working  length  of  the  ladder. 

(II)  Portable  ladders  are  designed  as  a 
one-man  working  ladder  based  on  a  300- 
pound  load. 

(III)  The  ladder  base  section  must  be 
placed  with  a  secure  footing.  Safety  shoes 
of  good  substantial  design  should  be  In¬ 
stalled  on  all  ladders.  Where  ladders  with 
no  safety  shoes  or  spikes  are  used  on 
hard,  slick  surfaces,  a  foot-ladder  board 
should  be  employed. 

Uv)  The  top  of  the  ladder  must  be 
placed  with  the  two  rails  supported,  un¬ 
less  equipped  with  a  single  support  at¬ 
tachment.  Such  an  attachment  should 
be  substantial  and  large  enough  to  sup¬ 
port  the  ladder  under  load. 

(V)  When  ascending  or  descending,  the 
climber  must  face  the  ladder 

(vl)  Ladders  must  not  be  tied  or  fas¬ 
tened  together  to  provide  longer  sections 
They  must  be  equipped  with  the  hard¬ 
ware  fittings  necessary  if  the  manufac¬ 
turer  endorses  extended  uses. 

<vil)  Ladders  should  not  be  used  as  a 
brace,  skid,  guy  or  gin  pole,  gangway,  or 
for  other  uses  than  that  for  which  they 


were  intended,  unless  specifically  recom¬ 
mended  for  use  by  the  manufacturer. 

(vili)  Users  are  cautioned  to  take 
proper  safety  measures  when  metal  lad¬ 
ders  are  used  In  areas  ccmtainlng  electric 
cu’cuits  to  prevent  short  circuits  or  elec¬ 
trical  shock. 

$1910.27  Fixed  UJdm 

(a)  Detign  roQUirements — (1)  Design 
considerations.  AU  ladders,  appurte¬ 
nances.  and  fastenings  shall  be  designed 
to  meet  the  following  load  requirements: 

(1)  The  minimum  design  live  load 
sh^l  be  a  single  coocentrated  load  of  200 
pounds. 

(U)  The  number  and  posltlMi  of  addi¬ 
tional  concentrated  live-load  units  of  200 
pounds  each  as  determined  from  antici¬ 
pated  usage  of  the  ladder  shall  be  con¬ 
sidered  In  the  design. 

(lU)  The  live  loads  Imposed  by  per¬ 
sons  occupying  the  ladder  shall  be  con¬ 
sidered  to  be  concentrated  at  such  points 
as  wUl  cause  the  maximum  stress  In  the 
structural  member  bemg  considered. 

(Iv)  The  weight  of  the  ladder  and  at¬ 
tached  appurtenances  together  with  the 
Uve  load  shall  be  considered  in  the  design 
of  rails  and  fastenings. 

(2)  Design  stresses.  Design  stresses 
for  wood  components  of  ladders  shall  not 
exceed  those  specified  In  1 1910.25.  All 
wood  parts  of  fixed  ladders  shall  meet 
the  requirements  of  1 1910.25(b). 

For  fixed  ladders  consisting  of  wood 
side  rails  and  wood  rungs  or  cleats,  used 
at  a  pitch  In  the  range  75  degrees  to  90 
degrees,  and  intended  for  use  by  no  more 
than  one  person  per  section,  single  lad¬ 
ders  as  described  In  1 1910JS(c)  (3)  (ID 
are  acceptable. 

(b)  Specific  /eofuret— <1)  Rvngt  and 
cleats.  (1)  All  rungs  shall  have  a  mini¬ 
mum  diameter  of  three-fourths  Inch  for 
metal  ladders,  except  as  covered  In  sub¬ 
paragraph  (7)  (1)  of  this  paragraph,  and 
a  minimum  diameter  of  1V$  Inches  for 
wood  ladders. 

(11)  The  distance  between  rungs, 
cleats,  and  steps  shall  not  exceed  12 
Inches  and  shall  be  uniform  throughout 
the  length  of  the  ladder. 

(ill)  The  minimum  clear  length  of 
rungs  or  cleats  shall  be  16  inches. 

<lv)  Rungs,  cleats,  and  steps  shall  be 
free  of  splinters,  sharp  edges,  burrs,  or 
projections  which  may  be  a  hazard. 


(V)  The  rungs  of  an  Individual-rung 
ladder  shall  be  so  designed  that  the  foot 
cannot  slide  off  the  end.  A  suggested 
design  is  shown  In  figure  D-1. 


(2)  Side  rails.  Side  rails  which  might 
be  used  as  a  climbing  aid  shall  be  of  such 
cross  sections  as  to  afford  adequate  grip¬ 
ping  surface  without  shan*  edges, 
punters,  or  burrs. 

(3)  Fosteuiiigs.  Fastenings  shall  be  an 
Integral  part  of  fixed  ladder  design. 

(4)  Slices.  All  epUces  made  by  what¬ 
ever  means  shall  meet  design  require¬ 
ments  as  noted  In  paragraph  <a)  of  this 
section.  All  splices  and  connections  shall 
have  smooth  transition  with  original 
members  and  with  no  sharp  or  extensive 
projections. 

(5)  Blectrolgtic  action.  Adequate 
means  shall  be  employed  to  protect  dis¬ 
similar  metals  ttom  electnrfyUc  action 
when  such  metals  are  Joined. 

(4)  Welding.  All  welding  shall  be  In  ac¬ 
cordance  with  the  **Oode  for  Welding  Id 
BulldingConstruction*'  (AWSDl  .0-1966) 

(7)  Protection  from  deterioration.  (1) 
Metal  ladders  and  appurtenances  shall 
be  painted  or  otherwise  treated  to  resist 
corrosion  and  rusting  when  location  de¬ 
mands.  ladders  formed  by  Individual 
metal  rungs  Imbedded  In  concrete,  which 
serve  as  access  to  pits  and  to  other  areas 
under  floors,  are  frequently  located  in  an 
atmosphere  that  causes  corrosion  and 
rusting  To  increase  rung  life  In  such 
atmosphere.  Individual  metal  rungs  shall 
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have  a  minimum  diameter  of  1  Inch  or 
shall  be  painted  or  otherwise  treated  to 
resist  corrosion  and  rustmg . 

(11)  Wood  ladders,  when  used  under 
conditions  where  decay  may  occur,  shall 
be  treated  with  a  nonirritatmg  preserva¬ 
tive.  and  the  details  shall  be  such  as  to 
prevent  or  mlnimiae  the  accumulation 
of  water  on  wood  parts. 

(ill)  When  different  types  of  materials 
are  used  In  the  cmstructiao  of  a  ladder, 
the  materials  used  shall  be  so  treated  as 
to  have  no  deleterious  effect  one  upon  the 
other. 

<c)  Clearance — (1)  Climbing  side.  On 
fixed  ladders,  the  perpendicular  distance 
from  the  centerline  of  the  rtings  to  the 
nearest  permsment  object  on  the  climb¬ 
ing  side  of  the  ladder  shall  be  36  inches 
for  a  pitch  of  76  degrees,  and  30  inches 
for  a  pitch  of  90  degrees  (fig.  D-3  of 
this  section),  with  minimum  clearances 
for  intermediate  pitches  varying  between 
these  two  limits  in  proportion  to  the 
slope,  except  as  provided  in  subpara¬ 
graph  (3)  and  (5)  of  this  paragraph. 

(2)  Ladders  without  cages  or  wells.  A 
clear  width  erf  at  least  15  Inches  shall  be 
provided  each  way  from  the  centerline 
of  the  ladder  In  the  climbing  space,  ex¬ 
cept  when  cages  or  wells  are  necessary. 

(3)  Ladders  with  cages  or  baskets. 
Ladders  equipped  with  c^ge  or  basket 
are  excepted  from  the  provisions  of  sub- 
paragraphs  (1)  and  (2)  <rf  this  para¬ 
graph,  but  shall  conform  to  the  provi¬ 
sions  of  paragraph  (d)(l>  (v)  of  this  sec- 
tl<».  Fixed  ladders  In  smooth-walled 
wells  are  excepted  from  the  provlsicms 
of  subparagraph  (1)  of  this  paragraph, 
but  shall  conform  to  the  provisions  of 
paragraph  (d)(1)  (vl)  of  this  section. 

<4)  Clearance  in  back  of  ladder.  The 
distance  from  the  centerline  of  rungs, 
cleats,  or  steps  to  the  nearest  permanent 
object  in  back  of  the  ladder  shall  be  not 
less  tiian  7  inches,  except  that  when  un¬ 
avoidable  obstructions  are  encountered. 
minimum  clearances  as  shown  in  figure 
D-3  shall  be  provided. 

(5)  Clearance  In  bock  of  grab  bar. 
*nie  distance  from  the  centerline  of  the 
grab  bar  to  flTe  nearest  permanent  ob¬ 
ject  In  back  of  the  grab  bars  ^udl  be 
not  less  than  4  Inches.  Grab  bars  shall 
not  protrude  on  the  climbing  side  beyond 
the  rungs  of  the  ladder  which  they  serve. 
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inches,  or  less  than  2V$  Inches  <flff. 
D-4). 


RAIL  LADDER  WITH  GAR  STEEL  RAILS 
AND  ROUND  STEEL  RUNGS 
Fk.  P-2 

MiBlmam  LaddBr  ClearBncBB 


OearBM*  Ibt  LnakoidaMe  ObAtrurtiBii 
Bi  Rr»r  Bf  IlKrd  I  Bildfr 

(6)  Slep-ocross  distance.  The  etep- 
across  distance  from  the  nearvst  edge  of 
ladder  to  the  nearest  edge  of  equipment 
or  structure  shall  be  not  more  than  13 


Fit.  >1 

feet  to  a  maximum  unbroken  length  of 
30  feet. 

(ill)  Cages  shall  extend  a  minimum  of 
42  inches  above  the  top  of  landing,  unlem 
>ther  acceptable  protection  is  provided. 


Fig.  D-4 

LAdder  Far  from  Wall 
(7)  HaUh  cover.  Counterwelghted 
natch  covers  shall  open  a  minimum  of 
60  Agrees  from  the  horizontal.  The  dis¬ 
tance  from  the  centerline  of  rungs  or 
cleats  to  the  edge  of  the  hatch  opening 
on  the  climbing  side  shall  be  not  less 
than  24  inches  for  ^set  wells  or  30 
Inches  for  straight  wells.  There  shall  be 
no  protruding  potential  hazards  within 
34  inches  of  the  centerline  of  rungs  ce 
cleats:  any  such  hazards  within  30  inches 
of  the  centerline  of  the  rungs  or  cleats 
xhxii  be  fitted  with  deflector  plates 
placed  at  an  angle  of  60  degrees  from 
the  horizontal  as  Indicated  In  figure  D-b. 
The'  relationship  of  a  fixed  ladder  to 
an  acc^table  counterwelghted  hatch 
cover  is  Illustrated  In  figure  D-6. 

(d)  Special  requirements— (1}  Cages 
or  wells.  <1)  Cages  or  wells  (except  on 
chimney  ladders)  shall  be  built,  as  shown 
on  the  applicable  drawings,  covered  in 
detail  In  figures  D-7.  D-6.  and  D-9,  or 
of  equivalent  constructhMi. 

(tl>  Cages  or  wells  (except  as  pro¬ 
vided  In  subparagraph  (5)  of  this  para¬ 
graph)  conforming  to  the  dimensions 
shown  In  figures  D-7,  D-6.  and  D-0  shall 
be  provided  on  ladders  more  than  30 


(iv)  Cages  shall  extend  down  ttas 
ladder  to  a  point  not  less  than  7  feet 
nor  more  thw  6  feet  above  the  base  of 
the  ladder,  with  bottom  flared  not  lest 
than  4  Inches,  or  portion  of  cage  op¬ 
posite  ladder  shall  be  carried  to  the 
base. 

(V)  Cages  shall  not  extend  less  than 
27  nor  more  than  28  inches  from  the 
centerline  of  the  rungs  of  the  ladder. 
Cage  shall  not  be  less  than  37  Inches  In 
width.  The  inside  shall  be  clear  of  pro¬ 
jections.  Vertical  bars  shall  be  locat^ 
at  a  maximum  spacing  of  40  degrees 
around  the  circumference  of  the  cage: 
this  will  give  a  maximum  spacing  of  ap¬ 
proximately  9V$  Inches,  center  to  center. 
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<vl)  Ladder  wells  shall  have  a  clear 
width  of  at  least  15  Inches  measured 
each  way  from  the  centerline  of  the 
ladder.  Smooth-walled  wells  shall  be  a 
minimum  of  27  Inches  from  the  center¬ 
line  of  rungs  to  the  well  wall  or  the 
climbing  side  of  the  ladder.  Where  i  ther 
obstructions  on  the  climbing  side  of  the 
ladder  exist,  there  shall  be  a  minimum 
of  30  inches  from  the  centerline  of  the 
rungs. 

(2)  Landing  platforms.  When  ladders 
are  used  to  ascend  to  heights  exceeding 
20  feet  (except  on  chimneys),  landing 
platforms  shall  be  provided  for  each  30 
feet  of  height  or  fraction  thereof,  except 
that,  where  no  cage.  well,  or  ladder 
safety  device  Is  provided,  landing  plat¬ 
forms  shall  be  provided  for  each  20  feet 


Figure  D-T 


tMtouCM  itMce 


ttoc  iMoes 


ACCESS  TO  LANDING 
PLATFORM  THROUGH 
LADDER 


FROM  LADDER 


Fig.  D-8 


Cages  for  I..o(Klers  More  Than  20  Feet  High 


Fiovts  D-9 — Cages— SpecUl  sppllcstloas. 


of  height  or  fraction  thereof.  Each 
ladder  section  shall  be  offset  from  ad¬ 
jacent  sections.  Where  installation  con¬ 
ditions  (even  for  a  short,  unbroken 
length)  require  that  adjacent  sections 
be  offset,  landing  platforms  shall  be  pro¬ 
vided  at  each  offset. 

(I)  Where  a  man  has  to  step  a  dis¬ 
tance  greater  than  12  Inches  from  the 
centerline  of  the  rung  of  a  ladder  to  the 
nearest  edge  of  structure  or  equipment, 
a  landing  platform  shall  be  provided. 
The  minimum  step-across  distance  shall 
be  2Vii  inches. 

(II)  All  landing  platforms  shall  be 
equipped  with  standard  railings  and  toe- 
boards.  so  arranged  as  to  give  safe 
access  to  the  ladder.  Platforms  shall  be 
not  less  than  24  inches  in  width  fluid  30 
Inches  in  length. 

(III)  One  rung  of  any  section  of  ladder 
shall  be  located  at  the  level  of  the  land¬ 
ing  laterally  served  by  the  ladder.  Where 
access  to  the  landing  Is  through  the  lad¬ 
der.  the  same  ruiv  spacing  as  used  on  the 
ladder  shall  be  used  from  the  Umdlng 
platform  to  the  first  rung  btiow  the 
landing. 

(3)  Ladder  extensions.  The  side  ndls 
of  through  or  side-step  ladder  extensions 
shall  extend  3H  feet  above  parapets  and 
landings.  For  through  ladder  extensions, 
the  rungs  shall  be  omitted  from  the 
extension  and  shall  have  not  less  than  18 
nor  more  than  24  Inches  clearance  be¬ 
tween  rails.  For  side-step  or  offset  fixed 


ladder  sections,  at  landings,  the  side  rails 
and  rungs  shall  be  carried  to  the  next 
regular  rung  beyond  or  above  the  3^  feet 
minimum  (fig.  D-10). 

(4)  Grab  bars.  Grab  bars  shall  be 
spaced  by  a  continuation  of  the  rung 
spacing  when  they  are  located  In  the 
horlsontal  position.  Vertical  grab  bars 
shall  have  the  same  spacing  as  the  ladder 
side  rails.  Orab-bar  diameters  shall  be 
the  equivalent  of  the  round-rung 
diametera. 


Fic.  D-10 


Offset  Fixed  Ladder  Section. 

(5)  Ladder  aafety  deoteea.  Ladder 
Mfety  devices  may  be  used  on  tower, 
water  tank,  and  chimney  ladders  over  20 
feet  In  unbroken  length  In  Ueu  of  cage 
protection.  No  landing  platform  la  re¬ 
quired  In  these  cases.  All  ladder  safety 
devices  such  as  those  that  Incorporate 
lifebelts,  friction  brakes,  and  sliding  at¬ 
tachments  shall  meet  the  design  require¬ 
ments  of  the  ladders  which  they  serve. 

>e)  Pitch — (1)  Preferred  pttcfi.  The 
preferred  pitch  of  fixed  ladders  shall  be 
considered  to  come  In  the  range  of  75 
degrees  and  00  degrees  with  the  horlxon- 
tal  (flg.  0-11). 


Chapter  XVII — Occupational  Safety  and  Health  Admin. 


{  1910  25 


Title  29— labor 


(2)  Substandard  pftcb.  Fixed  ladders 
shall  be  considered  as  substandard  If 
they  are  Installed  within  the  substandard 
pitch  range  of  60  and  75  degrees  with 
the  horizontal.  Substandard  fixed  lad¬ 
ders  are  permitted  only  where  It  la  found 
necessary  to  meet  conditions  of  Installa¬ 
tion.  This  substandard  pitch  range  shall 
be  considered  as  a  crlUeal  range  to  be 
avoided.  If  possible. 

(3)  Scope  Of  cocerape  In  thta  tecUm. 
This  section  covers  only  fixed  ladders 
within  the  pitch  range  of  60  degrees  and 
>0  degrees  with  the  horlsontal. 

(4)  Pitch  greater  than  50  deoreet. 
Ladders  having  a  pitch  In  excesa  of  00 
degrees  with  the  hortaontal  are 
prohibited. 


Pilch  of  Fixed  Ladder. 

(t>  Maintenance.  All  ladders  shall  be 
maintained  In  a  safe  condition.  All  lad¬ 
ders  shaD  be  Inspected  regularly,  with 
the  Intervals  between  Inspections  being 
determined  by  use  and  exposure. 

8  1910.28  Safely  requirements  for  scaf* 
folding. 

(a)  General  regulrementt  tor  off  teat- 
toldi.  (1)  Scaffolds  shall  be  fumiabed 
and  erected  in  accordance  with  this 
Btimdard  tor  persons  engaged  in  work 
that  cannot  be  done  safely  from  the 
ground  or  from  aoUd  construction,  ex¬ 


cept  that  ladders  used  for  such  work  shall 
conform  to  {  1910.25  and  !  1910  26 

(2)  The  footing  or  anchorage  for  scaf¬ 
folds  shall  be  sound,  rigid,  and  capable 
of  carrying  the  maximum  Intended  load 
without  settling  or  displacement.  Un¬ 
stable  objects  such  as  barrels,  boxes,  loose 
brick,  or  concrete  blocks  shall  not  be 
used  to  support  scaffolds  or  planks. 

<S)  Ouardralla  and  toeboards  shall  be 
Installed  on  all  open  sides  snd  ends  of 
platforms  more  than  10  feet  above  the 
ground  or  floor  except: 

<l>  Scaffolding  wholly  within  the  In¬ 
terior  of  a  building  and  covering  the  en¬ 
ure  floor  area  of  any  room  therein  and 
not  having  any  side  exposed  to  a  hoist¬ 
way.  elevator  shaft,  stairwell,  or  other 
floor  openings  and 

<11)  Needle-beam  scaffolds  and  floats 
In  use  by  structural  Iron  workers. 

Guardrails  should  all  be  2  x  4  Inchee 
or  the  equivalent.  InstaUed  no  less  than 
36  Inches  or  not  more  than  42  Inchea 
high,  with  a  midrall,  when  required,  of 
1-  X  4-mch  lumber  or  equivalent.  Sup¬ 
ports  should  be  at  lutervala  not  to  exceed 
ten  feet.  Toeboards  shall  be  a  minimum 
of  4  Inches  in  height. 

(4)  Scaffolds  and  their  components 
shall  be  capable  of  supporting  without 
failure  at  least  four  times  the  mai^um 
Intended  load. 

(5>  Scaffolds  and  other  devices  men- 
Uoned  or  described  In  this  secUon  shall 
be  maintained  m  safe  condlUon.  Scaf¬ 
folds  shall  not  be  altered  or  moved 
horizontally  while  they  are  in  use  or 
occupied. 

(6>  Any  scaffold  damaged  or  weakened 
from  any  cause  shall  be  Immediately  re¬ 
paired  and  shall  not  be  used  until  re¬ 
pairs  have  been  completed. 

(7)  Scaffolda  ahall  not  be  loaded  In 
excess  of  the  working  load  for  whlsh 
they  are  Intended. 

(8)  All  load-carrying  timber  members 
of  scaffold  framing  shall  be  a  minimum 
of  1.500  t.  (Stress  Grade)  construction 
grade  lumber.  AH  dimensions  are  nom¬ 
inal  sizes  as  provided  in  the  American 
Lumber  Standards,  except  that  where 
rough  sixes  are  noted,  only  rough  or  un¬ 
dressed  lumber  of  the  size  specified  will 
satisfy  minimum  requirements.  (Norx; 
Where  nominal  sizes  of  lumber  are 'used 
In  place  of  rough  sizes,  the  nominal  size 
lumber  shall  be  such  as  to  provide  equiv¬ 
alent  strength  to  that  specified  In  tables 
D-7  through  D-12  and  D-16.) 


(9)  All  planking  shall  be  Scaffold 
Grade  as  recognized  by  grading  rules  for 
the  species  of  wood  used.  The  maximum 
permissible  spans  for  2-  x  9-inch  or  wider 
planks  are  shown  In  the  following  table; 


MMfrUl 

Full  thiek*  Nomintl 
QMiundretMd  thlckneM 
lumMr  lumber 


Involving  the  use  ot  corroelve  subetancet 
or  chemicals. 

(22)  Wire  or  fiber  rope  used  for  scaf¬ 
fold  suspension  shall  be  capable  of  sup¬ 
porting  at  least  six  times  the  Intended 
load. 

(23)  When  acid  solutl<ms  art  used  for 
cleaning  buildings  over  50  feet  In  height, 
wire  rope  supported  scaffolds  shall  be 
used. 


Working  load  ip J.r.) .  U 

PmotMibir  span  (ft,) . 10 


SO 


The  maximum  permissible  sptui  for 
1 X  9-lnch  or  wider  plank  of  full  thick¬ 
ness  is  4  feet  with  medium  loading  of  50 
pA.f. 

(10)  Nalls  or  bolts  used  In  the  con¬ 
struction  of  scaffolds  shall  be  of  ade¬ 
quate  size  and  in  sufllctent  numbers  at 
each  connection  to  develop  the  designed 
strength  of  the  scaffold.  Nalls  shall  not 
be  subjected  to  a  straight  pull  flmd  shall 
be  driven  full  length. 

(11)  AU  planking  or  platforms  shall 
be  overlapp^  (minimum  12  Inches)  or 
secured  from  movement. 

(12)  An  flKscess  ladder  or  equivalent 
safe  access  shall  be  provided. 

(13)  Scflkffold  planks  shall  extend  over 
their  end  supperts  not  less  thsm  6  Inches 
nor  more  18  tnebes. 

(14)  The  poles,  legs,  or  uprights  of 
scaffolds  shall  be  plumb,  and  securely 
and  rigidly  braced  to  prevent  swaying 
and  dtsplflicement. 

(15)  Materials  being  hoisted  onto  a 
scaffold  shall  have  a  tag  line. 

(16)  Overhead  protection  shall  be  pro¬ 
vided  for  men  on  a  scaffold  exposed  to 
overhead  hazards. 

(17)  Scaffolds  shall  be  provided  with 
a  screm  between  the  toeboard  and  the 
guardrail,  extending  alcmg  the  entire 
opening,  consisting  of  No.  18  gauge  UB. 
Standard  Wire  one-half-tnch  mesh  or 
the  equivalent,  where  pers<ms  are  re¬ 
quired  to  woik  or  pass  under  the 
toaflolds. 

( 1 8  >  Employees  shflJl  not  work  on  scaf¬ 
folds  during  storms  or  high  winds. 

( 19)  Employees  shall  not  work  on  scaf¬ 
folds  which  are  covered  with  Ice  or  snow, 
unless  all  lee  or  snow  is  removed  fluid 
plfluiking  sanded  to  prevent  slipping. 

(20)  Tools,  materials,  and  debris  shall 
not  be  allowed  to  accumulate  In  quanU- 
tlee  to  cause  a  hsizard. 

(21)  Only  treated  or  protected  fiber 
rope  shall  be  used  for  or  near  any  work 


(24)  The  use  of  shore  scaffolds  or  lean- 
to  scaffolds  is  prohibited. 

(25)  Lumber  sizes,  when  used  in  this 
sectiem.  refer  to  nominal  sizes  except 
where  otherwise  stated. 

(26)  Scaffolds  shall  be  secured  to  per¬ 
manent  structures,  through  use  of  an¬ 
chor  bolts,  reveal  tnlts.  or  other  equiva¬ 
lent  means.  Window  cleaners’  auichor 
bolts  shall  not  be  used. 

(27)  Special  precautions  shall  be 
taken  to  protect  scflkffold  members,  tn- 
duding  any  wire  or  fiber  ropes,  when 
using  a  heat-produetng  process. 

(b)  General  requirements  for  wood 
pole  scaffolds.  (1)  Scaffold  poles  shall 
bear  on  a  foundation  of  sufficient  size 
and  strength  to  spread  the  load  frMC  the 
poles  over  a  sufficient  ana  to  prevent 
settlement.  AU  poles  shaU  be  set  plumb. 

(2)  Where  wood  poles  are  spliced,  the 
ends  shall  be  squared  and  the  upper  sec¬ 
tion  shall  rest  squarely  on  the  lower  sec¬ 
tion.  Wood  splice  plates  shaU  be  provided 
on  at  least  two  adjacent  sides  and  shaU 
not  be  less  than  4  feet  0  Inchea  in  length, 
overlapping  the  abutted  ends  equally, 
and  have  the  same  width  flmd  not  less 
than  the  cross-sectional  area  of  the  pole. 
Splice  plates  of  other  materials  of 
equivalent  strength  may  be  used. 

(3)  Indepen'ient  pole  scaffdds  shaU 
be  set  as  near  to  the  waU  of  the  building 
as  practicable. 

(4)  AU  pole  scaffolds  shaU  be  securely 
guyed  or  tied  to  the  buUding  or  struc¬ 
ture.  Where  the  height  or  length  exceeds 
25  feet,  the  scaffold  shaU  be  secured  at 
Intervals  not  greater  than  28  feet  verti¬ 
cally  and  horlzontaUy. 

(5)  Putlogs  or  bearers  shaU  be  set  with 
their  greater  dimensiems  vertical,  long 
enough  to  project  over  the  ledgers  of  the 
inner  and  outer  rows  of  poles  at  least 
3  inches  for  proper  support. 

(6)  Every  wooden  putlog  single 
pole  scaffolds  shall  be  reinforced  with  a 

X  2-lnch  steel  strip  or  equlvflUent  se¬ 
cured  to  its  lower  e^e  throughout  its 
entire  length. 
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(7)  Ledger!  stud]  be  long  enough  to 
extend  over  two  pole  specee.  Ledgers 
shall  not  be  spliced  between  the  poles. 
Ledgers  shall  be  reinforced  by  besuing 
blocks  securely  nailed  to  the  side  of  the 
pole  to  form  a  support  for  the  ledger. 

(g)  Diagonal  bracing  shall  be  pronded 
to  prevent  the  poles  from  moving  in  a 
direction  parallel  with  the  wall  of  the 
building,  or  from  buckling. 

<l>  Cross  bracing  shall  be  provided 
between  the  Inner  and  outer  sets  of  poles 
In  Independent  pole  scaffolds.  The  free 
ends  of  pole  scaffolds  shall  bt  cross 
braced. 

(10>  Pull  diagonal  face  bracing  shall 
be  erected  across  the  entire  face  of  pole 
scaffolds  in  both  directions.  The  braces 
shall  be  spliced  at  the  poles. 

(11)  Platform  planks  shall  be  laid  with 
their  edges  close  together  so  the  plat¬ 
form  will  be  tight  with  no  spaces 
through  which  tools  or  fragments  of 
material  can  fall. 

(12)  Where  planking  Is  lapped,  each 
plank  shall  lap  Its  end  supports  at  least 
12  Inches.  Where  the  ends  planks  abut 
each  other  to  form  a  flush  floor,  the  butt 
lolnt  shall  be  at  the  centerline  of  a  pole. 
The  abutted  ends  shall  rest  on  separate 
bearers.  Intermediate  beams  shall  be 
provided  where  necesssuy  to  prevent  (Us- 
lodgment  of  planks  due  to  deflection,  and 
the  ends  shall  be  nailed  or  cleaM  to 
prevent  their  dislodgment. 

(13)  When  a  scaffold  turns  a  comer, 
the  platform  planks  shall  be  laid  to  pre¬ 


vent  tlpudng.  The  planks  that  meet  the 
comer  putlog  at  an  angle  shall  be  laid 
that,  extending  over  the  diagonally 
placed  putlog  far  enough  to  have  a  good 
safe  beating,  but  not  far  enough  to  In¬ 
volve  any  danger  from  Upping.  The 
planking  running  In  the  oppoUte  direc¬ 
tion  at  right  angles  shall  be  laid  so  os 
to  extend  over  and  rest  on  the  first  layer 
of  pluiklnc. 

(14)  When  moving  pUtforau  to  the 
next  level,  the  old  platform  shall  be  left 
undlrturbed  until  Che  new  putlogs  or 
bearers  have  been  set  In  place,  ready  to 
rec^ve  the  platform  planks. 

(15)  Guardrails  not  less  than  t  %  4 
Inches  or  the  equivalent  and  not  leas 
than  36  Inches  or  more  than  43  Inches 
high,  with  a  mld>rall.  when  required,  of 
1 X  4«lnch  lumber  or  eqiuvalent.  and  toe- 
boards.  shall  be  Installed  at  all  cg>en  sides 
on  all  scaffolds  more  than  10  feet  above 
the  ground  or  floor.  Toeboards  tfiall  be 
a  minimum  of  4  Inches  In  height.  Wire 
mesh  shall  be  Installed  In  accordance 
with  paragraph  (a)  (IT)  of  this  section. 

(16)  All  wood  pole  scaffolds  60  feet 
or  leas  In  height  shall  be  constructed 
and  erected  In  accordance  with  tables 
D-T  through  IV13  of  this  section.  If  they 
are  over  60  feet  in  height  they  shaU  be 
designed  by  a  registered  professional  en¬ 
gineer  and  constructed  a^  erected  In  ac¬ 
cordance  with  such  design.  A  eopy  of  ths 
typical  drawings  and  spedfleaUons  shall 
be  made  available  to  the  employer  and 
for  inapwtlon  purposes. 


Tails  D-7— Mcnictm  NomAt  Bob  akv  MAxnnm  SrAcnra  or  Mnsnr  or  Swois  Pots  ScArrotM  Uesr 
Dorr 


llAtiraom  bHctit  of  iieAfloM 


S0IM4 


WI«M 


CnUonsIf  fUstrtbatoS  lood.. 

Potar  or  aprtgbu . 

Polo  tPAdag  (lOQgltudlnAl) . . 


BoATort  or  puUdj^  (o  t  ft.  01a.  width . 

Udfiro . 

PUsktng .  . . 

Vortical  sp^DS  of  horlaenul  mombori . . 

Hrodof.  hortoonul  ood  dlasooot . 

Tiomu . 

Tooboordi . 


Not  to  oxeood  St  poaodo  par  oquaro  foot. 

S  by  I  lit... . 4  by  «  lo  . 

•  ft.  Oln . ion  Olo. 

tft  Ola  . tft  0  la. 

Ibylln.... .  ...  Sby4lB. 

S  by  e  In.  or  S  by  4  to . 2  by  •  In.  or  I  by  4  la. 

(roufh). 

1  by  4  la . m  by  tin. 

m  b*  t  la.  (rou^) . 2  by  9  In. 

Tft  Oln .  Tft.Otn. 

1  by  4  la... .  1  by  4  In. 

I  by  41a .  I  by  41a. 

4  In.  Mgh  (ndntiasn) . 4  In.  bfab  (lalnlmuni). 

2by  4ui . . 2 by  4Tn. 


an  tnamban  oscopi  pteaktne  ara  aaad  on  ode*- 

(17)  Wood-pole  scaffolds  shall  not  be  erected  beyond  the  reach  of  effective 
flrefUbttng  apparatus. 


Taslb  Nominal  6ia  ah» 

Masimum  SrACuro  ow  Msmbsss  or  Sincls 
Pols  ScArroLos 

MDioM  Dtrrv 

OnUormlT  distributed  Not  to  •sceod  M 

load.  pounda  per  equars 

loot. 

Maximum  belgbt  of  60  ft. 

acafloid. 

Polea  or  uprlgbte _ _  4  by  4  Id. 

Pols  spacing  floagl-  S  ft-  0  In. 
tudlnal). 

Maximum  width  of  6  ft.  Oln. 

scaffold. 

Bearer*  or  putlogs....  3  by  9  in.  or  t  by  4 
In. 

Spacing  of  bearers  or  8  ft.  0  in. 
puUogt. 

Ledgers . .  9  by  9  In. 

Vertical  spacing  of  9  ft.  0  in. 
borltontal  members. 

Bracing,  bortsontal...  1  by  6  In.  or  1^  by 
4  in. 

Bracing,  diagonal.....  1  by  4  in. 

ne-lns _ ..........  1  by  4  in. 

PlanitiDg _ 9  by  9  in. 

Toeboards ...........  4  in.  high  (BUnl- 

mum). 

Guardrail  ...........  9  by  4  in. 

All  members  except  planking  are  used  on 

edge. 

0  Maxiuow  SfAaNQ  or  Mbmsi 
LMBT  DVTT 


Tabui  D-ia-Mtmuim  NomaAL  Stta  a 


Tablb  D-9— MtMiMTTw  Nominal  Sna  ans 
Maximum  SrAcmo  or  Mbmbxm  op  BuraLS 
Pols  ecAproLoe 


Uniformly  distributed  Not  to  exceed  76 
load.  pounds  per  squars 

foot. 

Maximum  belgbt  of  60  ft. 
scaffold. 

Poim  or  uprights _ _  4  by  4  In. 

Pole  spacing  (longl-  6  ft.  0  In. 
tudinal). 

Maximum  width  of  6  ft.  0  in. 
scaffold. 

Bearers  or  putlogs....  9  by  0  in.  or  8  by  $ 
In.  (rough). 

Spacing  of  bearers  or  6 ft. Oln. 
puUogt. 

Ledgers  .............  9by9UL 

Vertical  spacing  of  6  ft.  6  In. 
bortsontal  members. 

Bracing,  bortaontal  9by41n. 
and  diagonal. 

Tte-lna  ..............  1  by  4  In. 

Planking  ............  9  by  9  in. 

Toeboards  ...........  4  In.  high  (sslnl* 

mum). 

Ouardrall  ...........  9  by  4  in. 


»  or  iHDsrsKDiKT  Pols  8c*rroLM 


Maatmnm  bHfbt  0(  seafloM 

aoiaat 

4DfWt 

Ualfonnlr  dbtfibaud  lood... . . 

. . Not  to  sicaod  26  pounds  par  squsra  foot. 

Poto  iparln*  (lonsttudlDel) . . 

PolAiperlOf  (traBsvsns) . . 

. e  ft.  0  la . 

. f  ft.OlQ.. . 

.  10  ft.  4  la. 

.  10  ft.  41a. 

BsATtn  to  2  ft.  Oln  span . 

Baaim  to  10  ft.  0  la.  spaa . . 

. 2by  llB . . 

. 2  by  4  la.  or  I  by  4  In-... 

..  2^r  4ln 

.  2  by  9  (roufh  *r  1  by  •  la. 

VtrUfA)  ApMlos  of  horUonul  nismbsn . . 

Bracinc.  bortioatsl  Sf>d  dtapoBsl.. . 

TlaHa* . . 

. Tft.lTlB . 

.  1  by  4  in.... . 

.  I  by  4  la . 

7 ft* Ola. 

.  1  by  4  la. 

..  1  by  4  in. 

OttMdfsIl . 

. .  2by4^. . . 

{fclrtii. *■  ’ 

AD  BMRibar*  rsespc  plsoklns  m*  ased  oa  rdps. 

TasLB  D-11 — UnnMUM  Nominal  8xa  an 
Maximum  Bpacino  or  MxMSias  or  Inob- 
rmiwNT  Pma  BcArroLoe 
SODIUM  DUTI 

Uniformly  distributed  Not  to  exceed  60 
loed.  pound*  pw  square 

foot 

Maximum  height  of  60  ft. 
ecaffold. 

Polee  or  uprights _ _  4  by  4  in. 

Pol*  spacing  (longl-  6  ft.  Ola. 
tudlnal). 

Pole  speclng  (trans-  •  ft  0  la. 
verse) . 

Ledger*  .............  9  by  9  in. 


SODIUM  DUTT— Continued 
Vertical  spacing  of  6  ft.  0  la 
bonsoDtei  msmbers. 

Spacing  of  hsarsTS...  6 ft. Ola 
Dsareri  .............  9  by  9  la.  (rough) 

or  9  by  10  la 

Bracing,  bortsontal...  I  by  6  la  or  1)4  to 
4  in. 

Bracing,  diagonal....  1  by  4  la 

ne-lns  .............  1  by  4  la 

Planking  ............  9  by  9  In. 

Toeboards  ..........  4  In.  high  (mini¬ 
mum). 

Ouardrall  ...........  9  by  4  in. 

All  membsrs  exoept  planking  art  uaad  oa 
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Tabls  D~12 — Minimum  Nominsl  Sixa  and 
Maximum  Bpacino  or  MrMseas  or  XNDe 
PBNDCNT  POLX  BCAPPOLOa 


tflAVT  I 

Uniformly  distributed 
load. 

foot. 

Maximum  height  ot  60  ft. 
ecaffold. 

Pole*  w  uprights _ _  4  by  4  in. 

Pols  spsclng  (long!-  Oft.  Ola 
tudlnal ) . 

Pols  spacing  (trana-  6 ft. Oln. 
versa). 

Ledgers  . . .  9  by  9  in. 

Vertical  epaclng  of  4  ft.  0  la 
hortsootal  members. 

Bearers  .............  9  by  9  la  (rough). 

Braelog.  hdrlaontal  9 by 4  la 
and  diagonal. 

Tte-lns _ ...  Iby4tn. 

Ptaoking  ............  9  by  9  in. 

Toeboards ...........  4  In.  high  (mini¬ 
mum). 

Ouardrall  ...........  9  by  4  la 

All  members  except  planking  are  uaed  on 


Tabls  D*t6— i 


>  Counax  Scawolm  Uobv 


UaMarmly  dIstrtboUd  load .  Not  to  esoMd  26  ps4. 

Past  sperlof  (lonigltudlnai) .  10  ft.  0  In. 

PsM spedot  (UansvrrsA) .  saoie. 


Worktac  tevsh  Addltlonsl  MAitmam 

plankrd  tovMs  bel«ht 


S  126  ft. 

4  126  ft. 

•  SI  ft.  tie. 


Tasls  D-14— Tvsb  and  Couvlbs  Scawolbs  Msdcon 
OOTT 

Uetfsraly  dMrtbotcd  load .  Not  to  sseved  W  p sJ. 

Poet  speCTne  (lonKU^tnat) .  Ift.Oln. 

Post  mselnc  (tfansvrm) .  4  a  0  In. 


Worklnc  Ivvolf  AddlUonsi 
ptankvd  tevds 


Tasls  D-lS-Tust  t 


>  COOPtSS  SCAPPOtM  Hsavt 


Uatformlv  dtstrlboted  load .  Not  Co  Aieesd  Tl  pai. 

Post  spednt  (longtcodltiel) .  4  ft.  6  la. 

Past  spaeinf  (trsvcfse) .  4(1.  Oln. 


Wortliit  tAveh  Additional  Mstlmuro 

_ plscik»d  ;vvli _ hetpht 


I  t  124ft 


<c>  Tube  and  eottptor  scaffolds.  (1)  A 
Ilfht-duty  tube  and  coupler  scaffold  ihall 


have  all  posts,  bearers,  runners,  and  brac¬ 
ing  of  nominal  2-inch  O.D.  steel  tubing. 
The  posts  shall  be  spaced  no  more  than 
6  feet  apart  by  10  feet  along  the  length 
of  the  scaffold.  Other  structural  metals 
when  used  must  be  designed  to  carry  an 
equivalent  load. 

(2)  A  medium -duty  tube  and  coupler 
ecaffold  shall  have  fill  posts,  runners,  and 
bracing  of  nonunal  2-inch  CJD.  steel  tub¬ 
ing.  Posts  spaced  not  more  than  6  feet 
apart  by  6  feet  along  the  length  of  the 
scaffold  shall  ha>«  bearers  of  nominal 
2V^-lnch  O.D.  steel  tubing.  Posts  spaced 
not  more  than  5  feet  apart  by  8  feet  along 
the  length  of  the  scaffold  shall  have 
bearers  of  nominal  2-lnch  OD.  steel  tub¬ 
ing.  Other  structural  metals  when  used 
must  be  designed  to  carry  an  equivalent 
load. 

(3)  A  heavy-duty  tube  and  coupler 
scaffold  shall  have  all  posts,  runners,  and 
bracing  of  nominal  2-lnch  O.D.  steel  tub¬ 
ing,  with  tlie  'osts  spaced  not  more  than 
6  feet  apart  by  6  feet  6  inches  along  the 
length  of  the  scaffold.  Other  structural 
metals  when  used  must  be  designed  to 
carry  an  equivalent  load. 

<4)  Tube  and  coupler  scaffolds  shall 
be  Ilmltod  In  heights  and  working  levels 
to  those  permitted  in  tables  D-13.  14. 
and  15.  of  this  section.  Drawings  and 
speclflcatlons  of  all  tube  and  coupler 
scsJfolds  above  the  limitations  In  tables 
D-IS,  14.  and  15  of  this  section  shall  be 
designed  by  a  registered  professional  en¬ 
gineer  and  copies  made  available  to  the 
employer  and  for  Inspection  purposes. 

<5)  All  tube  and  coupler  scaffolds  shall 
be  constructed  and  erected  to  support 
four  times  the  maaimum  Intended  loads 
as  set  forth  in  tables  D-13.  14.  and  15  of 
this  section.  as  set  forth  In  the  specl¬ 
flcatlons  by  a  registered  professional 
engineer,  copies  which  shall  be  made 
available  to  the  employer  and  for  Inspee- 
Uon  purposes. 

<6)  AU  tube  and  coupler  scaffolds 
shall  be  erected  by  competent  and  ex¬ 
perienced  personnel. 

(7)  Posts  shaU  be  accurately  spaced, 
erected  on  suitable  bases,  and  main¬ 
tained  plumb. 

<8)  Runners  shall  be  erected  along  the 
length  of  the  scaffold  located  on  both 
the  inside  and  the  outside  posts  at  even 
height.  Runners  sliall  be  Interlocked  to 
form  continuous  lengths  and  coupled  to 
each  post.  The  bottom  runners  shall  be 
located  as  close  to  the  base  as  possible 
Runners  shall  be  placed  not  more  than 
6  feet  6  Inches  on  centers 


<9)  Bearers  shall  be  Installed  trans¬ 
versely  between  posts  and  shall  be 
securely  coupled  to  the  posts  bearing  on 
the  runner  coupler.  When  coupled 
directly  to  the  runners,  the  coupler  must 
be  kept  as  close  to  the  posts  as  possible. 

fl0>  Bearers  shall  be  at  least  4  Inches 
but  not  more  than  13  inches  longer  than 
the  post  spacing  or  runner  spacing. 
Bearers  may  be  cantilevered  for  use  as 
brackets  to  carry  not  more  than  two 
planks. 

(11)  Cross  bracing  shall  be  Installed 
across  the  width  of  the  scaffold  at  least 
every  third  set  of  posts  borlsontally  and 
every  fourth  runner  vertically.  Such 
bracing  shall  extend  diagonally  from  the 
inner  and  outer  runners  upward  to  the 
next  outer  and  inner  runners. 

(13)  Longitudinal  diagonal  bracing 
shall  be  Installed  at  approximat'^ly  a  45- 
degree  angle  from  near  the  base  of  the 
first  outer  post  upward  to  the  extreme 
top  of  the  scaffold.  Where  the  longl- 
tudlnal  length  of  the  scaffold  permits, 
such  bracing  shall  be  duplicated  begin¬ 
ning  at  every  fifth  post.  In  a  similar 
manner.  Iwigltudlnal  diagcmal  bracing 
shall  also  be  Installed  from  the  last  post 
extending  back  and  upward  toward  the 
first  post.  Where  condltums  preclude  the 
attachment  of  this  bracing  to  the  posts, 
It  msy  be  attached  to  the  runners. 

(13)  The  entire  scaffold  shall  be  tied 
to  and  securely  braced  against  the  build¬ 
ing  at  Intervals  not  to  exceed  30  feet 
horluxitally  and  36  feet  vertically. 

(14)  Guardrails  not  less  than  3x4 
Inches  or  the  equivalent  and  not  less  than 
36  inches  or  more  than  43  inches  togh, 
with  a  mid-rail,  when  required,  of 
lx4-lnch  lumber  or  equivalent,  and 
tortKMirds.  shall  be  installed  at  all  open 
sides  on  all  sceffolds  more  thkn  10  feet 
above  the  ground  or  floor.  Toeboards 
shall  be  a  minimum  of  4  Inches  In  height. 
Wire  mesh  shall  be  installed  In  accord¬ 
ance  with  paragraph  (a)  (17)  of  this 
section. 

(d>  Tubutar  tcelded  frame  scaffolds 

(1)  Metal  tubular  frame  scaffolds.  In¬ 
cluding  accessories  such  as  braces,  brack¬ 
ets.  trusses,  screw  legs.  Udders,  etc., 
shall  be  designed  and  proved  to  safely 
support  four  times  the  maximum 
intended  load. 

(2)  Spacing  of  panels  or  frames  shall 
be  consistent  with  the  loads  Imposed. 

(3)  Scaffolds  shall  be  properly  braced 
by  cross  brsrlng  or  diagonal  braces,  or 
both,  for  securing  vertical  members  to¬ 
gether  Uterally,  and  the  cross  braces 


ShaU  be  of  such  length  as  wUl  automati¬ 
cally  square  and  align  vertical  members 
so  that  the  erected  scaffold  it  always 
plumb,  square,  and  rigid.  All  brace  con¬ 
nections  ShaU  be  made  secure. 

(4)  Scaffold  legs  shall  be  set  on  ad¬ 
justable  bases  or  plain  bases  placed  on 
mud  sills  or  other  foundations  adequate 
to  support  the  maximum  intended  load. 

(5)  The  frames  shaU  be  placed  one  on 
Uh>  of  the  other  with  coupling  or  stack¬ 
ing  pins  to  provide  proper  vertleal  allne- 
ment  of  the  legs. 

(6)  Where  upUft  may  occur,  panels 
ShaU  be  locked  together  vertically  by 
pins  or  other  equivalent  suitable  means 

(7)  Guardrails  not  less  than  2x4 
inches  ot  the  equivalent  and  not  less  than 
36  Inches  or  more  than  42  Inches  high, 
with  a  mld-raU,  when  required,  of  1*  x  4- 
Incb  lumber  or  equivalent,  and  toe¬ 
boards.  ShaU  be  InstaUed  at  aU  open  sides 
cm  aU  scaffolds  nuwe  than  10  feet  above 
the  ground  or  floor  Toeboards  shall  be 
a  mlnliaum  of  4  Inches  In  height.  Wire 
mesh  shaU  be  installed  in  accordance 
with  paragraph  (a)  (17)  of  this  section. 

(6)  AU  tubular  metal  scaffolds  shsU 
be  constructed  and  erected  to  support 
four  times  the  maximum  Intended  loads 

(9)  To  prevent  movemmit,  the  scaffedd 
shaU  be  secured  to  the  buUding  or  struc¬ 
ture  at  Intervals  not  to  exceed  30  feet 
horizontally  and  36  feet  vertically 

(10)  Maximum  permissible  spans  ot 
planking  shall  be  in  conformity  with 
paragraph  <a>(9>  of  this  section. 

(11)  Drawings  and  speclflcatlons  for 
all  frame  scaffolds  over  125  feet  (a  height 
above  the  base  plates  shall  be  designed 
by  a  registered  professional  engineer  and 
c^es  made  avaUable  to  the  employer 
and  for  Inspection  purposes. 

(13)  AU  tubular  welded  frame  scaffolds 
shaU  be  erected  by  competent  and  ex¬ 
perienced  personnel. 

(13)  Frames  and  accessories  for  scaf¬ 
folds  shall  be  maintained  In  good  repair 
and  every  defect,  unsafe  condition,  or 
nimcompUance  with  this  section  shaU 
be  immediately  corrected  before  further 
use  of  the  scaffold.  Any  broken,  bent,  ex¬ 
cessively  rusted,  altered,  or  otherwise 
structurally  damaged  frames  or  acces¬ 
sories  shall  not  be  u^ed. 

( 14 )  Periodic  Inspections  shall  be  made 
of  all  welded  frames  and  accessories,  and 
any  maintenance,  including  painting,  or 
minor  corrections  authorized  by  the 
manufacturer,  shall  be  made  before  fur¬ 
ther  use. 
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(e)  Outrigger  tcaffoUls.  (1)  Outrigger 
beame  shell  extend  not  more  then  6  feet 
beyond  the  fece  of  the  building.  The 
Inboard  end  of  outrigger  beams,  meas* 
ured  from  the  fulcrtmi  point  to  tne  ex* 
treme  point  of  support,  shell  be  n(A  less 
than  one  and  one*heU  times  the  out* 
board  end  in  length.  The  beams  shall 
rest  on  edgOr  the  sides  shell  be  plumb, 
end  the  edges  shell  be  horisontel.  The 
fulcrum  point  of  the  beam  shell  rest 
on  e  secure  beering  et  ieest  6  inches  in 
eech  horisontel  dimension.  The  beam 
shell  be  secured  in  piece  egeinsc  move¬ 
ment  and  shall  be  securely  braced  et 
the  fulcrum  point  against  tippmg 

(2)  The  inboard  ends  of  outrigger 
beams  shell  be  securely  simported  other 
by  means  of  struts  bearing  against  siiU  in 
contact  with  the  overhead  beams  or  cell¬ 
ing,  or  by  means  of  tension  members 
secured  to  the  floor  Joists  underfoot,  or 
by  both  if  necessary.  The  inboard  ends 
of  outrigger  beams  shall  be  secured 
against  tipping  and  the  entire  supporting 
structure  shall  be  securely  braced  in  both 
directions  to  prevent  any  horisontel 
movement. 

(3)  Unless  outrigger  scaffolds  ere  de¬ 
signed  by  a  licensed .  professional  engi¬ 
neer.  they  shall  be  constructed  end 
erected  in  accordance  with  table  D-lg. 
Outrigger  scaffolds  designed  by  a  regis¬ 
tered  professional  engineer  shall  be  con¬ 
struct^  end  erected  in  accordance  with 
such  design.  A  copy  of  the  detailed  draw¬ 
ings  and  speciflcetlons  showing  the  sizes 
end  spacing  of  members  shell  be  kept  cm 
the  Job. 

(4)  Planking  shall  be  laid  tight  end 
shall  extend  to  within  3  inches  of  the 
building  wall.  Planking  shall  be  nailed  or 
bolted  to  outriggers. 

<5)  Where  there  is  danger  of  material 
falling  from  the  scaffold,  a  wire  mesh  or 
other  enclosure  shall  lie  pretided  be¬ 
tween  the  guardrail  and  the  toeboard. 

16)  Where  additional  working  levels 
arc  required  to  be  supported  by  the  out¬ 
rigger  method,  the  plans  and  speciflea- 
tions  of  the  outrigger  and  scaffolding 
structure  shall  be  designed  by  a  regis¬ 
tered  professional  engineer. 

<f>  Masons*  aditistable  multivte^voint 
suspension  tea ff olds.  (1)  The  scaffold 
shall  be  capable  of  sustaining  a  working 
load  of  50  pounds  per  square  foot  and 
shall  not  be  loaded  In  excess  of  that 
figure. 

<2)  The  scaffold  shall  be  provided  with 
hoisting  machines  that  meet  the  require- 


Tasu  D-lS— Minimom  Nominal  Sob  and  Maximvh 
Staono  or  Mehbsbb  or  Outvoobb  ScArroLM 


Light  Meditiv 

duty  duty 


n  tcAtfold  to*d .  XSp.A.f. 


lortoiQ _ site  In. 


OuAfdnU . 

OuardrAit  aprlghU. . 


ments  of  Underwriters'  Laboratories  or 
Factory  Mutual  Engineering  Corp. 

(3)  The  platform  shall  be  supported 
by  wire  ropes  m  conformity  with  para¬ 
graph  (a)  i32>  of  this  section,  suspended 
from  overhead  outrigger  beazns. 

(4)  The  scaffold  outrigger  beams  shaD 
consist  or  structural  metal  securely  fas¬ 
tened  or  anchored  to  the  frame  or  floor 
system  of  the  building  or  structure. 

(6)  Each  outrigger  beam  shall  be 
equivalent  m  strength  to  at  least  a  stand¬ 
ard  7-inch.  15  3-pound  steel  I-beam,  be 
at  least  15  feet  leng.  and  shall  not  project 
more  than  6  feet  6  inches  beyond  the 
bearmg  point. 

<6>  Where  the  overhang  exceeds  6  feet 
6  inches,  outrigger  beams  shall  be  eexn- 
posed  eff  stronger  beams  or  multiple 
beams  and  be  installed  in  accordance 
with  approved  designs  and  instructions. 

(7)  If  channel  iron  outrigger  beams 
are  used  In  place  of  I-beams,  they  shall 
be  securely  fast^ied  together  with  the 
flanges  turned  out. 

(8>  All  outrigger  beams  shall  be  set 
and  mamtained  with  their  webs  into 
vertical  position. 

(9)  A  stop  bolt  shall  be  placed  at  each 
end  of  every  outrigger  beam. 

(10)  The  outrigger  beam  shall  rest  on 
suitable  wood-bearing  blocks. 

(11)  All  parts  of  the  scaffold  such  as 
bolts,  nuts,  flttings.  clamps,  wire  rope, 
and  outrigger  beams  and  their  fasten¬ 
ings,  shall  be  mamuiined  in  sound  and 
good  working  condiUcm  and  shall  be 
inspected  before  each  installation  and 
periodically  thereafter. 

<12)  The  free  end  of  the  suspension 
wire  ropes  shall  be  equipped  with  proper 
size  thimbles  and  be  secured  by  splliMDg 
or  other  equivalent  means.  The  running 
ends  shall  be  securely  attached  to  the 
hoisting  drum  and  at  least  four  turns  of 
rope  shall  at  all  times  remain  on  the 
drum. 

113)  Where  a  sinple  outrigger  beam  is 
used,  the  steel  shackles  or  clevises  with 


which  the  wire  ropes  are  attached  to  the 
outrigger  beams  shall  be  placed  directly 
over  the  hoisting  drums. 

(14)  The  scaffold  platform  shall  be 
equivalent  in  strength  to  at  least  2-lnch 
planking.  (For  maximum  planking  spans 
see  paragraph  (a)  (9)  of  ^is  section.) 

(15)  Guardrails'  not  less  than  2x4 
Inches  or  the  equivalent  and  not  less  than 
36  inches  or  more  than  42  Inches  high, 
with  a  mid-rail,  when  required,  of  1  x  4- 
Inch  lumber  or  equivalent,  and  toeboards, 
shall  be  Installed  at  all  open  sides  on  all 
scaffolds  more  than  10  feet  above  the 
ground  or  floor  Toeboards  shall  be  a 
minimum  of  4  inches  in  height.  Wire 
mesh  shall  be  Installed  in  accordance 
with  paragraph  (a)  (17)  of  this  section. 

(16)  Overhead  protection  shall  be 
provided  on  the  scaffold,  not  more  than 
9  feet  above  the  platform,  consisting  of 
3-inch  planking  or  material  of  equivalent 
strength  laid  tight,  when  men  are  at 
work  on  the  scaffold  and  an  overhead 
hazard  exists. 

( 17)  Each  scaffold  shall  be  Installed  or 
relocated  in  accordance  with  designs 
and  instructions,  of  a  registered  profes¬ 
sional  engineer,  and  supervised  by  a 
competent,  designated  person. 

(g)  Tieo-point  suspension  scaffolds 
{.twinging  scaffolds).  (1)  Two-point  sus¬ 
pension  scaffold  platforms  shall  be  not 
less  than  20  inches  nor  more  than  36 
inches  wide  overall.  The  platform  shall 
be  securely  fastened  to  the  hangers  by 
U-bolts  or  by  other  equivalent  means. 

(2)  The  hangers  of  two-point  sus¬ 
pension  scaffolds  shall  be  made  of 
wrought  iron,  mild  steel,  or  other  equiva¬ 
lent  material  having  a  cross-sectional 
area  capable  of  sustaining  four  times  the 
maximum  intended  load,  and  shall  be 
designed  with  a  support  for  guardrail, 
intermediate  rail,  and  toeboard. 

(3)  When  hoisting  machines  are  used 
on  two-point  suspension  scaffclds,  such 
machines  shall  be  of  a  design  tested  and 
approved  by  Underwriters'  Laboratorlea 
or  Factory  Mutual  Engineering  Corp. 

(4)  The  roof  Irons  or  books  shall  be  of 
wrought  iron,  mild  steel,  or  other  equiva¬ 
lent  material  of  proper  size  and  design, 
securely  installed  and  anchored.  Tie- 
backs  of  three-fourth  Inch  manlla  rope 
or  the  equivalent  shall  serve  as  a  second¬ 
ary  means  of  anchorage,  installed  at 
right  angles  to  the  face  of  the  building 
whomever  possible  and  secured  to  a  struc¬ 
turally  sound  portion  of  the  building. 

(5)  Guardrails  not  less  than  2x4 
Inches  or  the  equivalent  and  not  less  than 


36  inches  or  more  than  43  inches  high, 
with  a  mid-rail,  when  required,  of  1-  x  4* 
inch  lumber  or  eqiuvaient,  and  toeboarda. 
shall  be  installed  at  ail  c^ien  aides  on  all 
scaffolds  more  than  lO  feet  above  the 
ground  (st  floor.  Toeboards  shall  be  a 
minimum  of  4  inches  m  height.  Wire 
meeh  shall  be  installed  In  accordance 
with  paragraph  (a)  (.17)  of  this  section. 

(6)  Two-pomt  suspension  scaffolds 
shall  be  suspended  by  wire  or  fiber  wgen. 
Wire  and  fiber  rogen  shall  conform  to 
paragT^h  (a)  (32)  of  this  section. 

(7)  The  blocks  for  fiber  ropes  shall  be 
of  standard  6-inch  size,  consisting  of  at 
least  one  double  and  one  single  block. 
The  sheaves  of  all  blocks  shall  fit  the  size 
of  rope  used. 

(8)  AU  wire  ropes,  fiber  ropes,  slings, 
hangers,  platforms,  and  other  supporting 
parts  shall  be  inspected  before  every  in- 
stejiidion.  Periodic  inmcttoos  shall  be 
made  while  the  scaffold  is  In  use. 

(9)  On  suspension  scaffolds  designed 
for  a  working  load  of  500  pounds  no  more 
than  two  men  snail  be  permitted  to  work 
at  one  time.  On  suspension  scaffolds 
with  a  working  load  of  750  pounds,  no 
more  than  three  moi  shall  be  permitted 
to  work  at  one  time.  Each  workman  shall 
be  protected  by  a  safety  lifebelt  attached 
to  a  lifeline.  The  lifeline  shall  be  securely 
attached  to  substantial  members  of  the 
structure  (not  scaffold),  or  to  securely 
rigged  lines,  which  will  safely  suspend 
the  workman  in  'ase  of  a  fall. 

(10)  Where  a*  id  solutions  are  used, 
fiber  ropes  are  not  permitted  unless  acid- 
proof 

(11)  Two-point  suspension  scaffolds 
shall  be  securely  lashed  to  the  building 
or  structure  to  prevent  them  from  sway¬ 
ing.  Window  cleaners’  anchors  shall  not 
be  used  for  this  purpose. 

(13)  The  platform  of  every  two-point 
suspension  scaffold  shall  be  oot  of 
following  types: 

(i>  The  side  stringer  of  ladder-type 
platforms  shall  be  clear  straight-grained 
spruce  or  materials  of  equivalent 
strength  and  duraoility.  The  nmgs  shall 
be  of  straighi-gramed  oak.  ash.  or 
hickory,  at  least  1*4  inch  in  diameter, 
with  seven-eighth  inch  tenons  mortised 
into  the  side  stringers  at  least  seven- 
eighth  inch  The  stringers  shall  be  tied 
together  with  the  tie  rods  not  less  than 
one-quarter  inch  In  diameter,  passing 
through  the  stringers  and  riveted  up 
tight  against  washers  on  both  ends.  The 
fl'Xiring  strips  shall  be  spaced  not  more 
than  flve-elghth  inch  apart  except  at 
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the  side  rails  where  the  space  may  be 
1  inch.  Ladder-type  platforms  shall  be 
constructed  in  accordance  with  table 
D-17. 

(li)  Plank-type  platforms  shall  be 
composed  of  not  less  than  nominal 
2-  X  6-iDCh  unspUced  planks,  properly 
cleated  tcigether  on  the  underside  start¬ 
ing  6  inches  from  each  end;  intervals  in 
between  shall  not  exceed  4  feet.  Tte 
plank-type  platform  shall  not  extend 
beyond  Uie  hangers  more  than  '8  Inches. 
A  bar  or  other  effective  means  shall  be 
securely  fastened  to  the  platform  at  each 
end  to  prevent  its  sUpplrj  off  the 
hanger.  The  span  between  hangers  for 


plank-type  platforms  shall  not  excer^ 
10  feet. 

(ill)  Beam  platforms  shall  have  side 
stringers  of  lumber  not  less  than  2x6 
inches  set  on  edge.  The  span  between 
hangers  shall  not  exceed  13  feet  when 
beam  platforms  are  used.  The  floor¬ 
ing  shall  be  supported  on  2-  and  6-incb 
crossbeams,  laid  flat  and  set  into  the 
upper  edge  of  the  stringers  with  a  snug 
fit,  at  inter\'als  of  not  more  than  4  feet, 
securely  nailed  in  place.  The  flooring 
shall  be  of  1-  X  6- inch  material  prop¬ 
erly  nallecL  Floorboards  shall  not  be 
spaced  more  than  one-half  Inch  apart. 


Table  I>-17-8cbsovlb  fob  Laodcb-Ttpb  Platfobmi 


LAfigtb  of  ptetlorTD  <fe»t) 

11  u  a  IS  IS  a  10  s  a  is  a  a  lo 


e(d«  4trtM«n,  mlnlmom  oro«  Mctloa  (flnlihod  Sm); 

AlAmlsdn)  .  IH  x »  IHiS  mill 

AimIddMIn)...  . . .  iXiS  lHx4«  iHift 

BAlafarctQt  lUlp  (mlolmaiB) . A  (iMi  lolnlordnB  ^trlp  or  lu  •quivtieot  shell  b 

sttAcMd  lo  tb*  sld«  or  undvsldo  full  laof  tb. 

■tOBft . . . . . Ruon  shall  bo  IHdn.  mlnlnium,  dfamotor 


Numtor  (mtnUDum)..... 
Dhunoior  (nlalmum). ... 
Floorlnc.  mlolmum  Sclthed  « 


dlantoior  (oooiis.  and  Uto  loailuittin  sp^nc  shall 
bo  12  Id.  conior  to  oootor. 


MxiN  HiiM  mm  Him 


(h)  stone  tetters*  adfustable  muUI- 
ple-point  suspension  scaffolds.  (1)  The 
scaffold  shall  be  capable  of  rustalnlng 
a  working  load  of  25  pounds  per  square 
foot  and  shall  not  be  overloaded.  Scaf¬ 
folds  shall  not  be  used  for  storage  of 
stone  Of  other  heavy  materials. 

(3)  The  hoisting  machine  and  its 
suiH>orts  shall  be  of  a  type  tested  and 
listed  by  Underwriters'  liUMiatoiies  or 
Factory  Mutual  Engineering  Corp. 

(3)  The  platf(»in  shall  be  securely 
fastened  to  the  hangers  by  u-bolts  <v 
other  equivalent  means. 

<4>  The  scaffold  unit  shall  be  sus¬ 
pended  from  metal  outriggers,  iron 
brackets,  wire  rope  slings,  or  iron  hooks 
which  will  safely  support  the  maximum 
bitended  load. 

(5)  Outriggers  when  used  shall  be 
set  with  their  webs  in  a  vertical  posi¬ 
tion.  securely  anchored  to  the  building 
or  structure  and  provided  with  stop 
holts  at  each  end. 

<6>  The  scaffc^d  shall  be  supported 
by  wire  rope  conforming  with  paragraph 
(a)  (22)  of  this  section,  suspended  from 
overhead  supports. 

(7)  Ihe  free  ends  of  the  suspension 
wire  ropes  shall  be  equipped  with  proper 


size  thimbles,  secured  by  splicing  or 
other  equivalent  means.  The  running 
ends  shall  be  securely  attached  to  the 
hoisting  drum  and  at  Irast  four  turns 
of  rope  shall  remain  on  the  drum  at  all 
times. 

(8)  Guardrails  not  less  than  2  by  4 
inches  or  the  equivalent  and  not  less 
than  36  inches  or  more  than  42  inches 
high,  with  a  mid-rail,  when  require^  of 
1-  by  4-lxich  lumber  or  equivalent,  and 
toeboards.  shall  be  Installed  at  all  open 
sides  on  ail  scaffolds  more  than  10  feet 
above  the  ground  or  floor.  Toeboards 
shall  be  a  minimum  of  4  Inches  in  height. 
Wire  mesh  shall  be  installed  in  accord¬ 
ance  with  paragraph  (a>  (17)  of  this 
section. 

(9)  When  two  or  more  scaffolds  are 
used  on  a  building  or  structure  they  shall 
not  be  bridged  one  to  the  other  but  shall 
be  maintained  at  even  height  with  ptat- 
fewms  butting  closely. 

(10)  Each  scaffold  shall  be  installed  or 
relocated  in  accordance  with  designs  and 
instructions  of  a  registered  professions* 
engineer,  and  such  installation  or  reloci 
tlon  shall  be  supervised  by  a  compete 
designated  person. 


(1)  Single-point  adfustahle  suspension 
scaffolds,  (i)  The  scafloldlog.  including 
power  units  or  mar.uaily  c^ierated 
winches,  shall  be  of  a  tvpe  tested  and 
listed  by  Underwrliers'  Laboratories  or 
F^tory  Mutual  Engineering  Corp. 

CJ)  The  power  uxuts  may  be  either 
I  electrically  or  air  motor  drived 

(3)  All  power-(H>eratsd  gears  and 
brakes  shall  be  encXc^ed. 

(4)  In  addiUcm  to  the  normal  operat¬ 
ing  brake,  all-power  driven  units  must 
have  an  emergency  brake  which  engages 
autiunaUcally  when  the  normal  speed  of 
ilescent  Is  exceeded. 

(5)  Guards,  mid-rails,  and  toeboards 
shall  completely  enclose  the  cage  or  bas¬ 
ket.  Ouatdralls  shall  be  no  less  than 
3  by  4  inci^  or  the  equivalent  installed 
no  less  than  36  Inches  nor  more  than  42 
•  'hex  above  the  platform.  Idid-ralls 
'.Aui  be  i  by  6  Inches  or  the  equivalent. 
^.v  ^tltJed  equidistant  between  the  guard¬ 
rail  and  the  platform.  Toeboards  shall 
n  a  minimum  of  4  Inches  in  height. 

(6)  The  hoisting  machines,  caUes,  and 
equiiiment  shaU  be  regularly  serviced 
and  inflected  after  each  installation  and 
every  30  days  thereafter. 

(7)  The  units  may  be  combined  to 
form  a  two-point  saspenslon  scafferfd. 
Such  scidfold  shall  comply  with  para¬ 
graph  (g)  of  this  section. 

(8)  The  supporting  cable  shall  be 
straight  for  its  entire  length,  and  the 
operator  shall  not  sway  the  basket  and 
fix  the  cable  to  any  intermediate  points 

IU^hange  his  original  path  of  travel. 
U9>  Equipment  shall  be  maintained 
and  used  In  accordai^  with  the  manu¬ 
facturers’  Instruction^ 

(10)  Suspension  methods  shall  con¬ 
form  to  applicable  provisions  of  para¬ 
graphs  (f)  and  <g)  of  this  section. 

(j)  Boatswain's  chairs.  (1)  The  chair 
seat  shall  be  not  less  than  13  by  34 
indies,  and  of  1-incb  thickness.  The  seat 
shall  reinforced  on  the  underside  to 
prevent  the  board  from  splitting. 

(2)  The  two  fiber  rope  seat  sling.^  shall 
be  of  %*inch  diameter,  ree'^ed  through 
the  four  scat  holes  so  as  to  cross  each 
other  on  the  underside  of  the  seat. 

(3)  Seat  slings  shall  be  of  at  least  H* 
inch  wire  rope  when  a  workman  is  con¬ 
ducting  a  heat  producing  process  such  as 
gas  or  arc  welding. 

(4)  The  workman  shall  be  protected 
by  a  safety  life  belt  attached  to  a  lifeline. 
The  lifeline  shall  be  securely  attached  to 


substantial  members  of  the  structure  (not 
scaffoia).  or  to  securely  rigged  lines, 
which  will  safely  suspend  the  worker  in 
case  of  a  fall. 

(5)  The  tarkle  shall  consist  of  correct 
size  ball  bearing  or  bushed  blocks  and 
properly  spUced  4^ -Inch  diameter  fliwt- 
grade  manila  rope. 

(6)  The  r<x>f  irons,  hooks,  or  the  ob¬ 
ject  to  wliich  the  tackle  is  anchored  shall 
be  securely  *nstaUed.  Tiebacks  when  used 
shall  be  installed  at  right  angles  to  the 
face  of  the  building  and  securely  fastened 
to  a  chimney. 

(k)  Carpenters'  bracket  scaffolds.  (1) 
The  brackets  shall  consist  of  a  triangular 
w'ood  frame  not  less  than  3  by  3  inches  in 
cross  section,  or  of  metal  of  equivalent 
strength.  Each  member  shall  be  properly 
fitted  and  securely  Joined. 

(3>  Each  bracket  shall  be  attached  to 
the  structure  by  means  of  one  of  the 
following: 

(l)  A  bolt  no  less  than  five-eighths 
inch  in  diameter  which  shall  extend 
through  the  inside  of  the  building  wall. 

(li)  A  metal  stud  attachment  device. 

(Ill)  Welding  to  steel  tanks. 

(Iv)  Hooking  over  a  well-secured  and 
adequately  strong  supporting  member. 
The  brackets  shall  be  spaced  no  more 
than  10  feet  apart. 

(3)  No  more  than  two  persons  shall 
occupy  any  given  10  feet  of  a  bracket 
scaffold  at  any  one  time.  Tools  and  mate¬ 
rials  shall  not  exceed  75  pounds  in  ad^- 
tlon  to  the  occupancy. 

<4)  The  i^atfonn  shall  consist  of  not 
less  than  two  3-  by  ft-lnch  nominal  size 
planks  extending  not  more  than  18  inches 
or  lees  than  6  Inches  beyond  each  end 
support. 

(5)  Guardrails  not  less  than  3  by  4 
inches  or  the  equivalent  anu  not  less 
than  36  inches  or  more  than  42  triches 
high,  with  a  mid-rail,  when  required,  of 
1-  by  4-lnch  lumber  or  equivalent,  and 
toeboards.  shall  be  installed  at  all  open 
sides  on  scaffolds  more  than  10  feet 
above  the  ground  or  floor.  Toelioards 
shall  be  a  minimum  of  4  inches  in  height 
Wire  mesh  shall  be  installed  In  accord¬ 
ance  with  paragraph  (a)  (17)  of  this 
section. 

(1)  Bricklayers*  square  scaffolds.  (1) 
The  squares  shall  not  exceed  5  feet  in 
width  and  5  feet  in  height. 

(2>  Members  shall  be  not  less  than 
those  specified  in  Table  D-18. 
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(3)  The  squares  shall  be  reinforced 
on  both  sides  of  each  comer  wltl»  !•  by 
6>inch  gusset  pieces.  They  shall  also  have 
braces  1  by  8  inches  on  both  sides  run> 
ning  from  center  to  center  of  each  mem¬ 
ber.  or  other  means  to  secure  equivalent 
strength  and  rigidity. 

(4)  The  squares  i^all  be  set  not  more 
than  5  feet  apart  for  medium  duty  scaf¬ 
folds.  and  not  more  8  feet  apart  for 
light  duty  scaffolds.  Bracing  1x8  inches, 
extending  from  the  bottom  of  each  square 
to  the  top  of  the  next  square,  shall  be 
provided  on  both  front  and  rear  sides 
of  the  scaffold. 


£Hmen«ton« 

Members;  (IncAes) 

Bearers  or  horlsontal  members...  3  by  $. 

Legs...... - - — ..  a  by  6. 

Braces  at  comers... _ ...  1  by  4. 

Braces  dlsgooally  from  center 
frame  _ _ _ _ _ _ ... _  1  by  8. 

(5)  Platform  planks  shall  be  at  least 
2-  by  8-lQch  nominal  size.  The  ends  of  the 
planks  shall  overlap  the  bearers  of  Uie 
squares  and  each  plank  shall  be  sup¬ 
ported  by  not  less  than  three  squares. 

<6>  Bricklayers'  square  scaffolds  shall 
not  exceed  th:^  tiers  in  height  and  shall 
be  so  constructed  and  arranged  that  one 
square  shall  rest  directly  above  the  other. 
The  upper  tiers  shall  stand  on  a  ctm- 
Unuous  row  of  planks  laid  across  the  next 
lower  tier  and  be  nailed  down  or  other¬ 
wise  secured  to  prevent  displacement. 

(7)  Scaffolds  shall  be  level  and  set 
upon  a  firm  foundation. 

(m)  HoT$e  scaffolds. 

(1)  Horse  scaffolds  shall  not  be  con¬ 
structed  or  arranged  more  than  two  tiers 
or  10  feet  in  height. 

(2)  The  members  of  the  horses  shall  be 
not  less  than  those  speellled  In  Table 
D-19. 

(3)  Horses  shall  be  spaced  not  more 
tlian  S  feet  for  medium  duty  and  net 
more  than  8  feet  for  light  duty. 

<4)  When  arranged  in  tiers,  each  horse 
shall  be  placed  directly  over  the  horse  in 
the  tier  below. 

<5)  On  all  scaffolds  arranged  In  tiers, 
the  legs  shall  be  nailed  down  to  the 
planks  to  prevent  di.splacement  or  thrust 
and  each  tier  shall  be  substantially  cross 
braced. 


INmenrorM 

Members:  (dicbet) 

Horlsoutal  members  or  bear¬ 
ers _ ........... _ S  by  4. 

Legs .  IK  by  4K 

Longitudinal  brace  between 

legs  ... _ _ _ ...  1  by  6. 

Gusset  brace  at  top  of  legs.,  l  by  8. 

Half  diagonal  iMwces _  by  8K. 

(8)  Horses  or  parts  which  have  become 
weak  or  defective  shall  not  be  used. 

(7)  Guardrails  not  leas  than  2  by  4 
Inches  or  the  equivalent  and  not  less  than 
36  Inches  or  more  than  42  Inches  high 
with  a  mid-rail,  when  required,  of  1-  by 
4-inch  lumber  or  equivalent  and  toe- 
boards.  shall  be  Installed  at  all  open 
sides  on  all  scaffolds  more  than  10  feet 
above  the  ground  or  floor.  Toeboards 
shall  be  a  minimum  of  4  inches  in  height. 
Wire  mesh  shall  be  installed  In  accord¬ 
ance  with  paragraph  (a)<17)  of  this 
section. 

(n)  Needle  beam  scaffold.  (1)  Wood 
needle  beams  shall  be  in  accordance  with 
paragraph  (a)  (5)  and  <9)  of  this  sec¬ 
tion,  and  shall  be  not  less  than  4  by  • 
inches  In  fixe,  with  the  greater  dimen¬ 
sion  placed  in  a  vertical  direction.  Metal 
beams  or  the  equivalent  conforming  to 
paragraph  <a)  (4)  and  (6)  of  this  section 
may  be  used. 

(2)  Roi)es  or  hangers  shall  be  pro¬ 
vided  for  supports.  TTie  span  between 
supports  on  the  needle  beam  shall  not 
exceed  10  feet  for  4-  by  6-inch  timbers 
Rope  supports  shall  be  equivalent  In 
strength  to  1-inch  diameter  first-grade 
manila  rope. 

(3)  The  roiDes  shall  be  attached  to  the 
needle  beams  by  a  scaffold  hitch  or  a 

■  properly  made  eye  splice.  The  loose  end 
of  the  rope  shall  be  ti«j  by  a  bowline 
knot  cr  by  a  round  turn  and  one-half 
hitch. 

(4>  The  platform  span  between  the 
needle  beams  shall  not  exceed  8  feet 
when  using  2-lnch  scaffold  plank  For 
spans  greater  than  8  feet,  platforms  shall 
be  designed  based  on  design  require¬ 
ments  for  the  special  span  The  over¬ 
hang  of  each  end  of  tlie  platform  planks 
shall  be  not  less  than  1  foot  and  not 
more  than  18  Inches. 

<5)  When  one  needle  beam  is  higher 
than  the  other  or  when  the  platform  is 
not  level  the  platform  shall  be  secured 
against  slipping.  ^ 


<6>  All  unattached  U>u«a.  bolts,  and 
nut.',  u  cd  on  needle  beam  scaffolds  shall 
be  kept  in  suitable  containers. 

(7>  One  end  of  a  needle  beam  scaf¬ 
fold  may  be  supported  by  a  permanent 
struc  tural  member  conforming  to  para¬ 
graph  (a)  (4>  and  (8)  of  this  section. 

(8)  Each  man  working  on  a  needle 
beam  scaffold  20  feet  or  more  above  the 
ground  or  floor  and  working  with  both 
hands,  shall  be  protected  by  a  safety  life 
belt  attached  to  a  lifeline.  The  lifeline 
shall  be  securely  attached  to  substantial 
members  of  the  structure  (not  scaffold), 
or  to  securely'  rigged  lines,  which  will 
safely  suspend  the  workman  in  case  of 
a  faU. 

<o)  Plasterers',  decorators’,  and  large 
area  scaffolds.  (li  Plasterers’,  decora¬ 
tors'.  lathers’,  and  ceiling  workers’  in¬ 
side  scaffolds  shall  be  constructed  in  ac¬ 
cordance  with  the  general  requirements 
•et  forth  for  independent  wood  pole 
scaffolds. 

(2)  Guardrails  not  less  than  2  by  4 
Inches  or  the  equivalent  and  not  less 
tlian  36  inches  or  more  than  42  inches 
high,  with  a  mid-rail,  when  required,  of 
1-  by  4-inch  lumber  or  equivalent,  and 
toeboards.  shall  be  installed  at  all  open 
sides  on  all  scaffolds  more  than  10  feet 
above  the  ground  or  floor.  Toeboards 
shall  be  a  minimum  of  4  Inches  m 
height  Wire  mesh  shall  be  installed  In 
accordance  with  paragraph  (a)  (17)  of 
thLs  section. 

«3}  All  platform  planks  shall  be  laid 
with  the  edges  close  together. 

(4>  When  independent  pole  scaffold 
platforms  are  erected  in  sections,  such 
sections  shall  be  provided  with  connect¬ 
ing  runways  equipped  with  substantial 
guardrails. 

<p)  /nfertor  hvng  scoffofds.  (1)  An  in¬ 
terior  hung  scaffold  should  be  hung  or 
sas))ended  from  the  roof  structure  or 
substantial  ceiling  beams 

<2i  The  suspended  steel  wire  rope 
shall  conform  to  paragraph  (a>(22)  of 
this  section.  Wire  may  be  used  provid¬ 
ing  the  strength  requirements  of  para¬ 
graph  ^a)<22)  of  this  section  are  met. 

'3)  For  hanging  wood  scaffolds,  the 
following  minimum  nominal  size  mate¬ 
ria!  is  recommended' 

u)  Supporting  bearers  3  by  9  inches 
on  edge 

(ill  Planking  2  by  9  inches  or  2  by  10 
Inches,  with  maximum  span  7  feet  for 
heavy  duty  and  10  feet  for  light  duty 
or  medium  duty. 


(4)  Steel  tube  and  couiilcr  members 
may  be  u.sed  for  hanging  scaffolds  with 
both  types  of  scaffold  designed  to  sustain 
a  uniform  distributed  working  load  up 
to  heavy  duty  scaffold  loads  with  a  safety 
factor  of  four. 

(5)  When  a  hanging  scaffold  Is  sup¬ 
ported  by  means  of  w  ii-e  rope,  such  wire 
rope  shall  be  wrapped  at  least  twice 
around  the  supporting  members  and 
twice  around  the  bearers  of  the  scaffold, 
with  each  end  of  the  wire  rope  secured 
by  at  -least  three  standard  wire-rope 
clips. 

(6)  All  overhead  supporting  members 
shall  be  inspected  and  checked  for 
strength  before  the  scaffold  is  erected 

(7)  Guardrails  not  less  than  2  by  4 
inches  or  the  equivalent  and  not  less 
than  36  inches  or  more  than  42  inches 
high,  with  a  mld-rall.  when  required,  of 
1-  by  4-inch  lumber  or  equivalent,  and 
toeb^rds,  shall  be  install^  at  all  open 
sides  on  all  scaffolds  more  than  10  feet 
above  the  ground  or  floor.  Toeboards 
shall  be  a  minimum  of  4  inches  in  height 
Wire  mesh  shall  be  installed  in  accord¬ 
ance  with  paragraph  (a)  (17)  of  this 
section. 

(q)  Ladder^iaclr  scaffolds.  (1)  All 
ladder-jack  scaffolds  shall  be  llmlt^ 
to  light  duty  and  shal|  not  exceed  a 
height  of  20  feet  above  the  floor  or 

ground. 

(2)  All  ladders  used  In  connecti<m 
with  ladder-jack  scaffolds  shall  be 
heavy-duty  ladders  and  shall  be  design^ 
and  con.«tructed  in  accordance  with 
I  1910.25  and  S  1910.26. 

(3)  The  ladder  Jack  shall  be  so  de¬ 
signed  and  constructed  that  It  will  bear 
on  the  side  rails  in  addition  to  the  lad¬ 
der  rungs,  or  if  bearing  on  rungs  only 
the  bearing  area  shall  be  at  least  10 
inches  on  each  rung. 

(4)  Ladders  used  in  cmijunction  with 
ladder  Jacks  shall  be  so  placed,  fastened, 
held,  or  equipped  with  devices  so  as  to 
prevent  slipping. 

(5)  The  w'ood  platform  planks  shall  be 
not  less  than  2  Inches  nominal  in  thick¬ 
ness.  Both  metal  and  wood  platform^ 
planks  shall  overlap  the  bearing  surface 
not  less  than  12  Inches.  The  span  be¬ 
tween  supports  for  wood  shall  not  exceed 
8  feet.  Platform  width  shall  be  not  less 
than  18  inches. 

(6>  Not  more  than  two  persons  shall 
occupy  any  given  8  feet  of  any  ladder- 
jack  scaffold  at  any  one  time. 
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<r>  Window-jack  scaffolds.  (1)  Win¬ 
dow-lack  scaffolds  shall  be  used  only 
for  the  purpose  of  working  at  the  win- 
do'iv  opciung  through  which  the  jack  is 
placed. 

(2)  Window'  Jacks  sliall  not  be  used 
to  support  planks  placed  between  one 
window  jack  and  another  or  for  other 
elements  of  scaffolding. 

(3)  Window-jack  .scaffolds  shall  be 
provided  with  suitable  guardrails  unless 
safety  belts  with  liielines  are  attached 
and  provided  for  the  workman.  Window- 
Jack  scaffolds  shall  be  used  by  one  man 
only. 

(s)  Jtooflng  brackets.  (1>  Roofing 
brackets  shall  be  constructed  to  fit  the 
pitch  of  the  roof. 

<2)  Brac  kets  shall  be  secured  in  place 
by  nailing  in  addition  to  the  pointed 
metal  projections.  The  nails  shall  be 
driven  full  length  into  the  roof.  When 
roix*  supports  are  used,  they  shall 
consist  of  first-grade  manila  of  at 
leiu>t  three-quarter-mch  diameter,  or 
equivalent. 

(3)  A  substantial  catch  platform  shall 
be  instiUled  below  the  working  area  of 
roois  more  than  20  feet  from  the  ground 
to  eaves  wtth  a  8l<H>e  greater  than  3 
inche.s  m  12  Inches  without  a  parapet. 
In  width  the  platform  shall  extend  2 
feel  beyond  the  projection  of  the  eaves 
and  shall  oe  provided  with  a  safety  rail, 
mid-rail,  and  toeboard.  This  provision 
shall  not  apply  where  employees  en¬ 
gaged  in  work  upon  such  roofs  are  pro¬ 
tected  by  a  safety  belt  attached  to  a 
lifeline 

(t)  Crawling  boards  or  efticken  lad¬ 
ders.  (1>  Crawling  boards  shall  be  not 
less  than  10  inches  wide  and  1  inch 
thick,  having  cleats  1  x  114  inches.  The 
cleats  shall  be  equal  in  length  to  the 
Width  of  the  board  and  spac^  at  equal 
lnie*'\'aus  not  to  exceed  24  inches.  Nails 
shall  be  driven  through  and  clinched  on 
the  unde!.aide.  The  crawling  board  shall 
extend  fnxii  the  rtdgc  pole  to  the  eaves 
when  used  in  connection  with  roof  con¬ 
struction.  repair,  or  maiiiLenancje. 

(2)  A  ftrmiv  iastorieci  lildine  of  at 
least  tliret -q!iaJ^er-inch  rofic  shall  be 
stnir.g  beside  e^uh  cra  vllng  ooavd  for  a 
handtiold. 

(3)  Crawling  boards  shall  be  secured 
to  the  roof  by  means  of  adequete  ridge 
hooks  or  equivalent  effective  means 

Float  or  ship  scaffold*.  (1)  Float 
or  ship  scsffolrt.'  shall  support  not  more 
than  three  meri  and  a  few  light  tools,  such 


as  those  needed  for  riveting,  bolting,  and 
welding.  They  sliail  be  constructed  m 
accordance  witli  subparagraphs  (2> 
through  (6>  of  this  paragraph,  unless 
substitute  desigas  and  materials  provide 
equivalent  strength,  stability,  and  safety. 

4  2 )  The  platform  shall  be  not  less  than 
3  feet  wide  and  6  feet  long,  made  of 
three-quarter-inch  plywood,  equivalent 
to  American  Plywood  Association  Grade 
B-B.  Group  I.  Exterior. 

13)  Under  the  platform,  there  shall  be 
two  supporting  bearei-s  made  from  2-  x 
4-tnch.  or  1-  x  10-mch  rough,  selected 
lumber,  or  better.  They  shall  be  free  of 
knots  or  other  flaws  and  project  6  inches 
beyond  Uie  platform  on  both  sides.  The 
ends  of  the  platform  shall  extend  about 
6  inches  beyond  the  outer  edges  of  the 
bearers.  Each  bearer  shall  be  securely 
fastened  to  the  platfonn. 

(4)  An  edging  of  wood  not  less  than 
^4  X  IK  Inches,  or  equivalent,  shall  be 
placed  around  all  sides  of  the  platform 
to  prevent  tools  from  rolling  off 

(S>  Supporting  ropes  shall  be  1-lnch 
diameter  manila  r<^  or  equivalent,  free 
from  deterioration,  chemical  damage, 
fla-ws.  or  other  imperfections  Rope  con¬ 
nections  shall  be  such  that  the  platform 
cannot  shift  or  slip.  If  two  ropes  are  used 
with  each  float,  they  should  be  arranged 
so  as  to  provide  four  ends  which  are  to 
be  securely  fastened  to  an  overhead  sup¬ 
port  Each  of  the  two  supporting  ropes 
shall  be  hitched  around  one  end  of  a 
bearer  and  pass  under  the  platforms  to 
the  other  end  of  the  bearer  where  It  is 
hitched  again,  leaving  sufficient  rope  at 
each  end  for  the  supporting  ties. 

(6)  Each  workman  shall  be  protected 
by  a  safety  lifebelt  attached  to  a  lifeline. 
Iffie  lifeline  shall  be  securely  attached  to 
substantial  members  of  the  structure  (not 
scaffold),  or  to  securely  rigged  linea, 
which  win  safely  suspend  the  workman 
in  case  of  a  fall. 

(V)  Scope.  This  section  establishes 
safety  requirements  for  the  construction, 
operation,  malnt^ance,  and  ase  of  scaf- 

i  folds  used  in  theEqnstnictlon.  alteration, 
demolition,  maintenance  of  build- 
mgs  and  strucTures. 

§  1910.29  Manually  prc^llcd  mobile 
ladder  riand*  and  M-affolda  (lowers), 
(a)  General  requirementt^d)  Avpli- 
cation.  This  section  is  intended  to  pre¬ 
scribe  rules  and  requirements  for  the 
design,  construction,  and  use  of  mobile 
work  platfonns  (Including  ladder  standa 


but  not  Including  aerial  ladders)  and 
rolling  (mobile)  scaffolds  (towers).  This 
stand;(rd  is  promulgated  to  aid  in  pro¬ 
viding  for  the  safetv  of  life.  limb,  and 
property,  by  establishing  minimum 
standards  for  structural  design  require¬ 
ments  and  for  tlie  use  of  mobile  work 
platforms  and  towers. 

(2>  IVor^-mp  loads.  (1)  Work  platforms 
and  scaffolds  .shall  be  capable  of  carrying 
the  di'sign  lood  under  varying  circum¬ 
stances  depending  upon  the  conditions  cf 
use  'Hiorcffire.  all  parts  and  appurte- 
n'U'.re.s  niTcssiry  for  their  safe  and  ef¬ 
ficient  utlli/ation  must  be  Integral  parts 
of  the  design. 

(11)  8i>eciflc  de.«ign  and  construction 
requiretncnu  are  not  a  part  of  this  sec¬ 
tion  becuiLse  of  the  wide  variety  of  mate- 
rtais  and  design  possibilitlea.  However, 
the  design  .chall  be  such  as  to  produce  a 
mobile  ladder  stand  or  scaffold  that  will 
saleiy  sustain  the  specified  loads  The 
material  se.ected  shall  be  of  sufliclent 
strength  to  meet  the  test  requirements 
and  shall  be  protected  against  corrosion 
or  deterioration. 

(a )  The  design  working  load  of  ladder 
stands  shall  I'e  calculated  on  the  basis  of 
one  or  more  200-pound  pe’^ns  together 
wilt'.  50  pounds  of  equipment  each 

th)  The  design  load  of  all  scaffolds 
shall  be  calculated  on  the  basis  of: 

Light-  rVMgned  and  constructed  to  carry 
a  working  load  of  26  pounds  per  square  foot. 

JUrdtum— r>eslened  and  constructad  to 
carry  »  working  load  of  50  pounds  per  square 


All  ladder  stands  and  scaffolds  shall  be 
capable  of  supporting  nt  least  four  times 
the  design  working  load. 

<iii)  The  materials  used  In  mobile  lad¬ 
der  stands  and  scaffold^^iall  be  of  stand¬ 
ard  manufacture  and  conlorm  U) ;  tand- 
ard  specification^  of  .sirent-ih.  dlmcn- 
l.sions,  and  weights.  aiiJ^haU  be  selected 
to  safely  .'Upport  the  working  load. 

(iv)  KaU&.  bolts,  or  other  fasteners 
tr-ed  in  the  corvstructicn  of  ladder.?  .scaf¬ 
folds.  and  towers  ^hHlI  be  of  adequate 
size  and  in  sufficient  numbers  at  each 
connection  to  develop  the  de.'.ipned 
stmiTtli  of  the  unit  Nalls  shell  be  d'lten 
full  lengtli  (All  nails  should  oe  immedi¬ 
ately  vMihdrawn  from  duaiantled 
lunioer.) 

(V)  All  exposed  .surfaces  shall  be  free 
trum  .sharp  edges,  burrs  or  other  safety 
hazards. 


(3)  Work  levels.  (1)  The  maximum 
work  level  height  shall  not  exceed  four 
<4)  times  the  minimum  or  least  base 
dimension  of  any  mobile  ladder  stand  or 
scaffold.  Where  the  basic  mobile  unit  does 
not  meet  this  requirement,  suitable  out¬ 
rigger  frames  shall  be  employed  to 
achieve  this  least  base  dimension,  or  pro¬ 
visions  shall  be  made  to  guy  or  brace  the 
unit  against  Upping. 

(it)  The  minimum  platfonn  width  for 
any  work  level  shall  not  be  less  than  30 
Inches  for  mobile  scaffolds  (towers) .  Lad¬ 
der  stands  shall  have  a  mmlmum  step 
width  of  16  Inches. 

(Ill)  The  supporting  structure  for  the 
work  level  shall  be  rigidly  braced,  using 
adequate  cross  bracing  or  diagonal  brac¬ 
ing  With  rigid  platforms  at  each  work 
level. 

(iv)  The  steps  of  ladder  stands  shall 
be  fabricated  from  slip  resistant  treads. 

(V)  The  work  level  platform  of 
scaffolds  (towers)  shall  be  of  wood, 
aluminum,  or  plywood  planking,  sted 
or  expanded  metal,  for  the  full  width 
of  the  scaffold,  except  for  necessary  open¬ 
ings.  Work  platforms  shall  be  secured 
In  place.  All  planking  shall  be  2-inch 
(nominal)  scaffold  grade  minimum  1,500 
f  (stress  grade)  construction  grade  lum¬ 
ber  or  equivalent. 

(vt)  All  scaffold  work  levels  10  feet 
or  higher  above  the  ground  or  floor  shall 
have  a  standard  (4-inch  nominal) 
toeboard. 

(vll)  All  work  levels  10  feet  or  higher 
above  the  ground  or  floor  shall  have  a 
guardrail  of  2-  by  4-lnch  nominal  or 
the  equivalent  Installed  no  less  than 
36  inches  or  more  than  42  inches  high, 
with  a  mid-rail,  when  required,  of  1-  by 
4-inch  nominal  lumber  or  equivalent. 

(viil)  A  climbing  ladder  or  stairway 
shall  be  provided  for  proper  access  and 
ogress,  and  shall  be  affixed  or  built  Into 
the  scaffold  and  so  located  that  Its  use 
will  not  have  a  tendency  to  tip  the  scaf¬ 
fold  A  landing  platform  shall  be  pro¬ 
vided  at  intervals  not  to  exceed  30  feet. 

(4)  Wheels  or  casters.  (1)  Wheels  or 
casters  shall  be  properly  designed  for 
strength  and  dimensions  to  support  four 
(4^  tunes  the  de5i"n  working  load. 

(hi  Ail  scaffold  casters  shall  be  pro¬ 
vided  w  ill*  a  pofilive  wheel  and/or  swivel 
lock  to  prevent  movement.  Ladder  stands 
stiail  have  at  least  two  (2)  of  the  four  (4) 
casters  and  be  of  the  swivel  type 

(111)  Wl'.tie  leveling  of  the  elevated 
work  platform  Is  required,  screw  Jacks 
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or  other  suitable  means  for  adjusting  the 
height  shall  be  provided  in  the  base  sec¬ 
tion  of  each  mobile  unit. 

(b)  Mobile  tubular  welded  frame  scaf¬ 
folds — (1)  General.  Units  shall  be  de¬ 
signed  to  comply  with  the  requirements 
of  paragraph  (a)  of  this  section. 

(2>  Bracing.  Scaffolds  shall  be  prop> 
erly  braced  by  cross  braces  and/or  diag¬ 
onal  braces  for  securing  vertical  members 
together  laterally.  The  cross  braces  shall 
be  of  a  length  that  will  automatically 
square  and  align  vertical  members  so 
the  erected  scaffold  Is  always  plumb, 
square,  and  rigid. 

(3)  Svacing.  Spacing  of  panels  or 
frames  shall  consistent  with  the  loads 
imposed.  The  frames  shall  be  placed  one 
on  top  of  the  other  with  coupling  or 
stacking  pins  to  provide  proper  vertical 
alignment  of  the  legs. 

(4)  Locliing.  Where  uplift  may  occur, 
panels  shall  be  locked  together  vertically 
by  pins  or  other  equivalent  means. 

(5)  Erection.  Only  the  manufacturer 
of  a  scaffold  or  his  qualified  designated 
agent  shall  be  permitted  to  erect  or  su- 
pervi.se  the  erection  of  scaffolds  exceed¬ 
ing  SO  feet  in  height  above  the  base,  un¬ 
less  such  structure  is  approved  In  writing 
by  a  re05tered  profes-sional  engineer,  or 
erected  hi  accordance  with  Instructions 
furnished  by  the  manufacturer. 

ic)  Mobile  tubular  toelded  sectional 
folding  scaffolds — (1)  General.  Units  in¬ 
cluding  sectional  stairway  and  sectional 
ladder  scaffolds  shall  be  designed  to  com¬ 
ply  with  the  requirements  of  paragraph 
ca)  of  this  section. 

(3)  SfafrtDoy.  An  Integral  stairway 
a*  *  work  platform  shall  be  Incorporated 
the  structure  of  each  sectional  fold¬ 
ing  .stairway  scaffold. 

(3)  Bracing.  An  Integral  set  of  pivot¬ 
ing  and  hinged  folding  diagonal  and  hor¬ 
izontal  brakes  and  a  detachable  work 
platform  shall  be  incorporated  into  the 
structure  of  each  sectional  folding  lad¬ 
der  scaffold. 

<4)  Sectional  folding  stairway  tcah 
folds.  Sectional  folding  stairway  scaf¬ 
folds  shall  be  designed  as  medium  duty 
scaffolds  except  for  high  clearance.  These 
special  base  sections  shall  be  designed 
as  light  duty  scaffolds.  When  upper  sec¬ 
tional  folding  stairway  scaffolds  are  used 
with  a  special  high  clearance  base,  the 
load  capacity  of  the  entire  scaffold  shall 
be  reduced  accordingly.  The  width  of  a 
sectional  folding  stairway  scaffold  shall 


not  exceed  4*^  feet.  The  maximum  length 
of  a  sectional  folding  stairway  scaffold 
shall  not  exceed  6  feet. 

<5)  Secftonaf  folding  ladder  scaffolds. 
Sectional  folding  ladder  .scaffolds  shall 
be  designed  as  light  duty  scaffolds  in¬ 
cluding  special  base  (open  end)  sections 
which  are  designed  for  high  clearance. 
For  certain  special  applications  the  six- 
foot  (6'>  folding  ladder  scaffolds,  except 
for  special  high  clearance  base  sections, 
shall  be  designed  for  use  as  medium  duty 
scaffolds.  The  width  of  a  sectional  folding 
ladder  scaffold  shall  not  exceed  4V2  feet. 
The  maximum  length  of  a  sectional  fold¬ 
ing  ladder  scaffold  shall  not  exceed  6 
fret  6  inches  for  a  six-foot  (6')  long  unit, 

0  feet  6  inches  for  an  eight-foot  (8')  unit 
or  10  feet  6  inches  for  a  ten-foot  <10') 
long  unit. 

(0)  End  fromet.  The  end  frames  of 
sectional  ladder  and  stairway  scaffolds 
shall  be  designed  so  that  the  horizontal 
bearers  provide  supports  for  multiple 
planking  levels. 

(7)  Erection.  Only  the  manufacturer 
of  the  scaffold  or  his  qualified  designated 
agent  shall  be  permitted  to  erect  or 
supervise  the  erection  of  scaffolds  ex- 
ce^ing  50  feet  in  height  above  the  base, 
unless  such  structure  is  approved  in 
writing  by  a  licensed  profes-sional 
engmeer.  or  erected  in  accord¬ 
ance  with  instructions  furnished  by  the 
manufacturer. 

(d)  Mobile  tube  and  coupler  seaf- 
folds — <1>  Design.  Units  shall  be  de¬ 
signed  to  comply  with  the  applicable 
requirements  of  paragraph  (a)  of  this 
section. 

(2)  Material  The  material  used  for 
the  couplers  shall  be  of  a  structural  type, 
such  as  a  drop-forged  steel,  malleable 
iron  or  structural  grade  aluminum.  The 
use  of  gray  cast  iron  is  prohibited. 

(3)  Erection.  Only  the  manufacturer 
of  the  scaffold  or  his  qualified  designated 
agent  shall  be  permitted  to  erect  or 
supervise  the  erection  of  scaffolds  ex¬ 
ceeding  SO  feet  in  height  above  the  base, 
unless  such  structure  is  approved  in 
writing  by  a  licensed  professional 
engineer,  or  erected  In  accord¬ 
ance  with  Instructions  furnished  b7  the 
manufacturer. 

(e)  Mobile  ‘work  platforms — (1)  De¬ 
sign.  Units  shall  be  designed  for  the  use 
Intended  and  shall  comply  with  the 
requlremetits  of  paragraph  (a)  of  this 
section. 


(2>  Base  width.  The  minimum  nidth 
of  the  base  of  mobile  work  platforms 
shall  not  be  Ic.-^s  than  20  inches. 

<3 1  Bracmg.  Adequate  ri?id  diagonal 
bracing  to  vertical  members  shall  be 
provided. 

«l»  Mobile  ladder  stajids. 

rl)  De.Hgn.  Units  shall  comply  with 
applicable  requirements  of  paragraph 
<a»  of  this  section. 

«2)  Base  width.  The  minimum  base 
width  shall  conform  to  paragraph 
<a>  <3)  (li  of  this  .section.  The  maximum 
length  of  the  base  section  shall  be  the 
total  length  of  combined  steps  and  top 
assembly,  measured  horizontally,  plus 
fivc-eiphths  inch  per  step  of  rise. 

(3)  Steps.  Steps  shall  be  uniformly 
spaced,  and  sloped,  with  a  rise  of  not 
less  than  nine  (9)  inches,  nor  more  than 
ten  (10)  inches,  and  a  depth  of  not  less 
seven  (7)  inches.  The  slope  of  the  steps 
section  .shall  be  a  minimum  of  fifty-five 
(55)  dciirees  and  a  maximum  of 
sixty  (60)  degrees  measured  from 
the  horizontal. 

(4)  Handrails.  (I)  Units  having  more 
than  five  (5)  steps  or  60  inches  vertical 
heicht  to  the  top  step  shall  be  equipped 
with  handrails. 

(it)  Handrails  shall  be  a  minimum  of 
29  Inches  high.  Mea.surcmeDt8  shall  be 
taken  vertically  from  the  center  of  the 
step. 

(5)  Loading.  The  load  (see  paragraph 

(a)  (2)  (il)  (a)  of  this  section)  shall  be 
applied  uniformly  to  a  inches  wide 
area  front  to  back  at  the  center  of  the 
width  span  with  a  safety  factor  of  four 

(4). 

S  1910.30  Other  working  surfares. 

(a>  Dockhoards  tbridge  plates).  (1) 
Portable  and  powered  dockboards  shall 
be  strong  enough  to  carry  the  load  im¬ 
posed  on  them. 

(2)  Portable  dockboards  shall  be 
secured  in  po.sition.  either  1^  being 
ancliored  or  equipped  with  devices  which 
will  prevent  their  slipping. 

(3)  Powered  dockboards  shall  be 
designed  and  constructed  in  accordance 
with  Commercial  Standard  CS202-S6 
(1961)  “Industrial  Lifts  and  Hinged 
Ijoading  Ramps  published  by  the  UB. 
Department  of  Commerce. 

<4>  Handholds,  or  other  effective 
means,  shall  be  provided  on  portable 
dcK'kboard.s  to  permit  safe  handling. 

(5>  Positive  protection  shall  be  pro¬ 
vided  to  prevent  railroad  cars  from  being 


moved  while  dockboards  or  bridge  plates 
are  in  position. 

«b>  Forging  machine  area.  (1)  Ma¬ 
chines  shall  be  so  located  as  to  give  (D 
enough  clearance  between  machines  so 
that  the  movement  of  one  operator  will 
not  interfere  with  the  work  of  another, 
<il)  ample  room  for  cleaning  machines 
and  handling  the  work,  including  mate¬ 
rial  and  scrap.  The  arrangement  of  ma¬ 
chines  shall  be  such  that  operators  will 
not  stand  in  aisles. 

(2)  Aisles  shall  be  provided  of  suffi¬ 
cient  width  to  permit  the  free  movement 
of  employees  bringing  and  removing 
material.  This  aisle  space  is  to  be  in¬ 
dependent  of  working  and  storage  space 
and  should  be  defined  by  marking. 

(3)  Wood  platforms  used  on  the  floor 
in  front  of  machines  shall  be  sub.stan- 
tially  constructed. 

(c)  Veneer  machinery.  (1)  Sides  of 
steam  vats  shall  extend  to  a  height  of 
not  less  than  36  Inches  above  the  floor, 
working  platform,  or  ground. 

(2)  Large  steam  vats  divided  into  sec¬ 
tions  shall  be  provided  with  substantial 
walkway.^  between  sections.  Each  walk¬ 
way  shall  be  provided  with  a  standard 
handrail  on  each  expased  side.  These 
handrails  may  be  removable,  if  neces¬ 
sary. 

(3)  Covers  Shan  be  removad  only  from 
that  portion  of  steaming  vats  on  which 
men  are  working  and  a  portaMe  railing 
shall  be  placed  at  this  point  to  protect 
the  operators. 

(4)  Workmen  shall  not  ride  or  step 
on  logs  in  steam  vats. 


§1910.31  .Sourrrs  of  AlaiMiards. 


The  standnrds  In  this  Subpart  D  are 
devised  from  the  following  sources: 


standard 
11910.32(4)  .. 


f  1910  32  (b)  and 
(c>. 

1 1910.32(d) . 


1 1910.39 


1 1910.34 


Source 

ANSI  Z4.1-1968.  fU- 
qulremenU  for  Sani¬ 
tation  In  Places  of 
Employment. 

41  CPR  00-304.8. 

ANSI  A&8.U19S6,  Mini¬ 
mum  Design  Lof  ds  In 
Building  and  Other 
Structures. 

ANSI  A13  Safety 

Requirements  for 
Floor  and  Wall  (^en- 
ings.  Railings,  and 
Toeboards. 

ANSI  AM.l-lOes.  Re¬ 
quirements  for  Fixed 
industrial  Stairs. 
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Standard  Source 

fl9l0.3»  .........  ANSI  A14.1-1968.  Safety 

Code  for  Portable 
Wood  Ladders. 

1 1910.30 _ ...  ANSI  A14.a-1960.  Port¬ 

able  Metal  Ladders. 

1 1910.37 .  ANSI  Ai4.8-1966,  Safety 

Code  for  Fixed  Lad¬ 
ders. 

I  1910.38 .  ANSI  A10.0-1960.  Safety 

Requirements  for 
ScaFulding. 

11910.39 . .  ANSIA93.1-t971.8tand- 

ard  for  Manually  Pro¬ 
pelled  Mobile  Ladder 
Stands  and  Scaffolds. 

1191030(a) .  ANSI  B50. 1  —  1989. 

Safety  Standard  for 
Powered  Industrial 
Trucks. 

1  1910  80(b)  ......  ANSI  B34.1-1988.  Safety 

StarMlard  for  Forging. 

1191040(0)  ......  ANSI  01.1-1964  (R1961). 

Safety  Code  for  Wood¬ 
working  Machinery. 


§1910.32  Standards  organUationa. 

The  following  orgmnlzAtions  hsve  been 
referenced  in  this  Bubpart  D: 

Amerlcao  National  Standards  tnstltuta,  1480 
Broadway.  New  Tork.  NT  10010. 
Underwriters’  Laboratories,  Inc..  307  Bast 
Ohio  Street.  Chicago,  IL  80011. 

Factory  Mutual  Engineering  Oorp.,  Post 
Office  Box  880.  Norwood.  MA  02083. 

Subpart  E— Means  of  Egress 
§  19I0.3S  Definitions* 

Ag  used  in  this  gubpart 
(A)  Means  0/ eprcM.  A  means  of  egress 
is  a  continuous  and  unobstructed  way  of 
exit  travel  from  any  point  in  a  building 
or  structure  to  a  public  way  and  consisu 
of  three  separate  and  disdnet  parts:  the 
way  of  exit  access,  the  exit,  and  the  way 
of  exit  discharge.  A  means  of  ^rev  oom- 
prises  the  vertical  and  horizontal  ways  of 
travel  and  shall  include  intervening  room 
spaces,  doorways,  hallways,  corridors, 
passageways,  balconies,  ramps,  stairs, 
enclosures,  lobbies,  escalators,  horisontal 
exits,  courts,  and  yards. 

(b)  Exit  access.  Exit  access  Is  that 
portion  of  a  means  of  egress  which  leads 
to  an  entrance  to  an  exit. 

(c>  Exit.  Exit  is  that  portion  of  a 
means  of  egress  which  is  separated  from 
all  other  spaces  of  the  buil(51ng  or  struc¬ 
ture  by  consmictlon  or  equipment  as 
required  in  this  subpart  to  provide  a  pro¬ 
tected  way  of  travel  to  the  exit  discharge. 

(d)  Exit  discharge.  Exit  discharge  is 
that  portion  of  a  means  of  egress  be¬ 
tween  the  termination  of  an  exit  and  a 
public  way. 


(e)  Low  hazard  contents.  Low  hazard 
contents  shall  be  classified  as  those  of 
such  low  combu-stibility  that  no  self- 
propagating  fire  therein  can  occur  and 
that  consequently  the  (Xily  probable  dan¬ 
ger  requiring  the  use  of  emergency  exits 
will  be  from  panic,  fumes,  or  smoke,  or 
fire  from  some  external  source. 

(f>  Htgh-hazard  contents.  High-haz¬ 
ard  contents  shall  be  classified  as  those 
which  are  liable  to  bum  with  extreme 
rapidity  or  from  which  poisonous  fumes 
or  explosions  are  to  be  feared  in  the  event 
of  fire. 

(g)  Ordinary  hazard  contents.  Ordi¬ 
nary  hazard  contents  shall  be  classified 
as  those  which  are  liable  to  bum  with 
moderate  rapidity  and  to  give  off  a  con¬ 
siderable  volume  of  smoke  but  from 
which  neither  poisonous  fumes  nor  ex¬ 
plosions  are  to  be  feared  in  case  of  fire. 

(h)  Approved  For  the  purposes -of  this 
subpart  approved  shall  mean  listed  or 
approved  equipment  by  a  nationally  rec¬ 
ognized  testing  laboratory. 

§1910.36  Gmeral  requirements. 

(a)  Apphearion.  This  subpvt  contains 
general  fund<imenUl  requirements  es¬ 
sential  to  providing  a  safe  means  of 
egress  from  fire  and  like  emergencies. 
Nothing  In  this  subpart  shall  be  con¬ 
strued  to  prohibit  a  better  type  of  build¬ 
ing  constnictKm,  more  exits,  or  otherwise 
safer  conditions  than  the  minimum  re- 
quiremenu  spacified  in  this  subpart 
Exits  from  vehicles,  vessels,  or  other  mo¬ 
bile  structures  are  not  covered  by  this 
lubr^art. 

(b)  Fundamental  requirements.  (1) 
Every  building  or  structure,  new  or  old. 
designed  for  human  occupancy  shall  be 
provided  with  exite  sufficient  to  permit 
the  prompt  escape  of  occupants  in  case 
of  Are  or  other  emergency.  The  design  of 
exits  and  other  safeguards  shall  be  such 
that  reliance  for  safety  to  life  in  case  of 
fire  or  other  emergency  will  not  depend 
solely  on  any  single  safeguard:  addi- 
tlcmal  safeguards  shall  be  provided  for 
life  safety  in  case  any  single  safeguard 
is  meffective  due  to  some  human  or  me¬ 
chanical  failure. 

(3)  Every  building  or  structure  shall 
be  so  constructed,  arranged,  equipped, 
maintained,  and  operated  as  to  avoid 
undue  danger  to  the  lives  and  safety  of 
Its  occupants  from  fire,  smoke,  fumes,  or 
resulting  panic  during  the  period  of  time 
reasMiably  necessary  for  escape  from  the 
building  or  structure  In  case  of  fire  or 
other  emergency. 


(3)  Every  building  or  structure  shall 
be  provided  with  exits  of  kinds,  numbers, 
location,  and  capacity  appropriate  to  the 
individual  building  or  structure,  with  due 
reg.ird  to  the  character  of  the  occupancy, 
the  number  of  persons  exposed,  the  fire 
protection  available,  and  the  height  and 
type  of  construction  of  the  building  or 
structure,  to  afford  all  occupants  con¬ 
venient  facilities  for  escape. 

( 4 )  In  every  building  or  structure  exits 
shall  be  so  arranged  and  maintained  as 
to  provide  free  and  unobstructed  egress 
from  all  parts  of  the  building  or  struc¬ 
ture  at  all  times  when  it  is  occupied.  No 
lock  or  fastening  to  prevent  free  escape 
from  the  inside  of  any  building  shall  be 
Installed  except  in  mental,  penal,  or  cor¬ 
rective  Institutions  where  supervisory 
personnel  is  continually  on  duty  and  ef¬ 
fective  provisions  are  made  to  remove 
occupants  In  case  of  fire  or  other 
emergency. 

(5)  Every  exit  shall  be  clearly  visible 
or  the  route  to  reach  it  shall  be  conspicu¬ 
ously  Indicated  in  such  a  manner  that 
every  occupant  of  every  building  or 
structure  who  is  physically  and  mentally 
capable  will  readily  know  the  direction 
of  escape  from  any  point,  and  each  path 
of  escape,  in  its  entirety,  shall  be  so 
arranged  or  marked  that  the  way  to  a 
place  of  safety  outside  is  unmistakable. 
Any  doorway  or  passageway  not  consti¬ 
tuting  an  exit  or  way  to  reach  an  exit, 
but  of  such  a  character  as  to  be  subject 
to  being  mistaken  for  an  exit,  shall  be  so 
arranged  or  marked  as  to  minimize  its 
possible  ctmfuslon  with  an  exit  and  the 
resultant  danger  of  persons  endeavoring 
to  Mcape  from  fire  finding  themselves 
trapped  in  a  dead-end  space,  such  as  a 
cellar  or  storeroom,  from  which  tliere  Is 
no  other  way  out. 

(6)  In  every  building  or  structure 
equipped  for  artificial  illumination,  ade¬ 
quate  and  reliable  illumination  shall  be 
provided  for  all  exit  facilities. 

(7)  In  every  building  or  structure  of 
such  size,  arrangement,  or  occupancy 
that  a  fire  may  not  Itself  provide  ade¬ 
quate  warning  to  occupants,  fire  alarm 
facilities  shall  be  provided  where  neces¬ 
sary  to  warn  occupants  of  the  existence 
of  fire  so  that  they  may  escape,  or  to 
facilitate  the  orderly  conduct  of  fire  ertt 

I  drills. 

0$)  Every  building  or  structure,  sec¬ 
tion.  or  area  thereof  of  such  size,  occu¬ 
pancy  and  arrangement  that  the  reason¬ 
able  safety  of  numbers  of  occupants  may 


be  endangered  by  the  blocking  of  any 
single  means  of  egress  due  to  fire  or 
smoke,  shall  have  at  least  two  means  of 
egress  remote  from  each  other,  so  ar¬ 
ranged  as  to  minimize  any  possibility 
that  both  may  be  blocked  by  any  one  fire 
or  other  emergency  conditionsl 

(9)  Compliance  with  this  subpart 
shall  not  be  oonstrued  as  eliminating  or 
reducing  the  necessity  for  other  provi¬ 
sions  for  safety  of  persons  using  a  struc¬ 
ture  under  normal  occupancy  conditions, 
nor  shall  any  provision  of  the  subpart  be 
construed  as  requirmg  or  permitting  any 
condition  that  may  be  hazardous  under 
normal  occupancy  conditions. 

(c)  Protection  of  employees  exposed 
by  construetton  arid  repair  operations. 

(1)  No  building  or  structure  under  con¬ 
struction  shall  be  occupied  in  whole  or  in 
part  until  ail  exit  facilities  required  for 
the  part  occupied  are  completed  and 
ready  for  use. 

(2)  No  existing  building  shall  be  occu¬ 
pied  during  repairs  or  alterations  unless 
all  existing  exits  and  any  existing  fire 
protection  are  continuously  maintained, 
or  in  lieu  thereof  other  measures  are 
taken  which  provide  equivalent  safety. 

(3)  No  flammable  or  explosive  sub¬ 
stances  or  equipment  for  repairs  or  alter¬ 
ations  shall  be  introduced  in  a  building 
of  normally  low  or  ordinary  hazard  clas¬ 
sification  while  the  building  is  occupied, 
unless  the  condition  of  use  and  safe¬ 
guards  provided  are  such  as  not  to  create 
any  additional  danger  or  handicap  to 
egress  beyond  the  normally  permissible 
conditions  in  the  building. 

(d)  Afainfmance.  (1)  Every  required 
exit,  way  of  approach  thereto,  and  way 
of  travel  from  the  exit  into  the  street  or 
open  space,  shall  be  continuously  maln- 
t^ed  free  of  ail  obstnicticms  or  impedi¬ 
ments  to  full  Instant  use  In  the  case  of 
fire  or  other  emergency 

(2)  Every  automatic  .sprinkler  system, 
fire  detection  nnd  alarm  system,  exit 
lighting,  fire  door,  and  other  item  of 
equipment,  where  provid‘‘d.  shall  be  con¬ 
tinuously  in  proper  operating  condition. 

§  1910.37  of  penrrul. 

<a)  Permissible  exit  components.  An 
exist  shall  consist  only  of  the  approved 
components.  Exit  components  shall  be 
constructed  as  an  int^ral  part  of  the 
building  or  shall  be  permanently  afBxed 
thereto. 

<b)  Protective  enclosure  of  exits. 
When  an  exist  Is  protected  by  separation 


62753 


FEDERAL  REGISTER,  VOL.  42,  NO.  239— TUESDAY,  DECEMBER  13,  1977. 


62754 


RULES  AND  REGULATIONS 


CHopItr  XVII  OccMpoHonol  Sof«ty  and  Heolth  Admin.  ft  1910  37  f  1910.37 


TiH*  29— 4.obor 


from  other  parti  of  the  building  the 
separating  construction  shall  meet  the 
fc^wing  requirements. 

(Dlhe  separation  shall  have  at  least 
a  labour  fire  resistance  rating  when  the 
exit  connects  three  stories  or  less.  This 
applies  whether  the  stories  connected  are 
above  or  below  the  story  at  which  exit 
discharge  begins. 

(3)  The  sepmratioD  shall  have  at  least 
a  2-hour  fire  resistance  rating  when  the 
exit  connects  four  or  more  stories, 
whether  above  or  below  the  floor  of  dis¬ 
charge.  It  shall  be  oonstructed  of  non¬ 
combustible  materials,  and  shall  be 
supported  by  oonstructicn  having  at 
least  a  2-hour  fire  resistance  rating. 

(3)  Any  opening  therrtn  shall  be  pro¬ 
tected  by  an  approved  self-closing  fire 
door. 

<4)  Openings  in  exit  enclosures  shall 
be  confined  to  those  necessary  for 
access  to  the  enclosure  from  normally 
occupied  spaces  and  for  egress  from  the 
enclosure. 

(c)  Width  and  eapacify  of  means  of 
egrtu.  (1)  Ihe  cap^ty  in  number  of 
persons  per  unit  of  exit  width  for  ap^ 
proved  components  of  means  od  egress 
shall  be  as  follows: 

<i)  Lev^  Egress  Cmnponesits  (includ¬ 
ing  CHass  A  Ramps)  100  persons. 

(ii)  Inclined  l^ress  Components  (in¬ 
cluding  Class  B  Ramps)  60  persons. 

(lii)  A  ramp  shall  be  designated  as 
Class  A  or  Class  B  In  accordance  with 
the  following  Table  E-1 : 


CUm  A  CtMB  B 


(2)  Means  of  egress  shall  be  measured 
In  units  exit  width  of  22  inches.  Frac¬ 
tions  of  a  unit  shi^  not  be  counted,  ex¬ 
cept  that  12  inches  addeo  to  one  or  more 
fuU  units  shall  be  counted  as  one-half  a 
unit  of  exit  width. 

<S)  Units  of  exit  width  shall  be  meas¬ 
ured  In  the  clear  at  the  narrowest  point 
of  the  means  of  egiess  except  that  a 
handrail  may  project  inside  the  meas¬ 
ured  width  on  each  side  not  more  than  5 
inches  and  a  stringer  may  project  inside 


the  measured  width  not  more  than  1V4 
Inches.  An  exit  or  exit  access  door  swing¬ 
ing  into  an  aisle  or  passageway  shall  not 
restrict  the  eiTecUve  width  thereof  at 
any  point  during  its  swing  to  less  than 
the  minimum  widths  hereafter  specified 

(d)  Egrets  capwity  and  occupant  load 
<1)  Ihe  capacity  of  means  of  egress  for 
any  floor,  balcony,  tier,  or  other  occupied 
space  shall  be  suJBclent  for  the  occup>ant 
load  thereof.  The  occupant  load  shall  be 
the  maximum  numbei’  of  persons  that 
may  be  in  the  space  at  any  time. 

(2)  Where  exits  serve  more  than  one 
floor,  only  the  occupant  load  of  each 
floor  considered  individually  need  be 
used  in  computing  the  capacity  of  the 
exits  at  that  floor,  provided  that  exit 
capadiy  shall  not  be  decreased  in  the 
direction  of  exit  travel. 

le)  Arrangement  of  exits.  When  more 
than  one  exit  is  required  from  a  story,  at 
least  two  of  the  exits  shall  be  remote 
from  each  other  and  so  arranged  as  to 
minimize  any  possibility  that  both  may 
be  blocked  by  any  one  fire  or  other  emer¬ 
gency  condition. 

(f)  Access  to  exits.  (1)  Exits  shall  be 
so  located  and  exit  accesss  shall  be  ao 
arranged  that  exits  are  readily  accessi¬ 
ble  at  all  times.  Where  exits  are  not  im¬ 
mediately  accessible  from  an  open  floor 
area,  safe  and  continuous  passageways. 
al.«les.  or  corridors  leading  directly  to 
every  exit  and  so  arranged  as  to  provide 
conveuloit  access  for  each  occupant  to 
at  least  two  exits  by  separate  ways  of 
travel,  except  as  a  single  exit  or  limited 
dead  ends  are  permitted  by  other  pro- 
visions  (d  this  subpart,  shall  be  main¬ 
tained. 

(2)  A  door  from  a  room  to  an  exit  or 
to  a  way  of  exit  access  shall  be  of  the 
side-hinged  swinging  type.  It  shall  swing 
with  exit  travel  when  the  room  is  occu¬ 
pied  by  more  than  50  persons  or  used  for 
a  high  hasard  occupancy. 

<3)  In  no  case  shall  access  to  an  exit 
be  through  a  bathroom,  or  other  room 
subject  to  locking,  except  where  the  exit 
is  required  to  serve  only  the  room  sub¬ 
ject  to  locking 

(4)  Ways  of  exit  access  and  the  doors 
to  exits  to  which  they  lead  shall  be  so 
designed  and  arranged  as  to  be  clearly 
recognizable  as  such.  Hangings  or  drap¬ 
eries  shall  not  be  placed  over  exit  doors 
or  otherwise  so  located  as  to  conceal  or 
obscure  any  exit.  Mirrors  shall  not  be 
placed  on  exit  doors.  Mirrors  shall  not  be 
placed  in  or  adjacent  to  any  exit  in  such 


a  manner  as  to  confuse  the  direction  of 
exit. 

(5)  Exit  access  shall  be  so  arranged 
that  it  will  not  be  necessary  to  travel 
toward  any  area  of  high  hazard  occu¬ 
pancy  in  order  to  reach  the  nearest  exit, 
unless  the  path  of  travel  is  eSectlvely 
shielded  from  the  high  hazard  location 
by  suitable  partitions  or  other  physical 
barriers. 

(6)  The  minimum  Width  of  any  way 
of  exit  access  shall  in  no  case  be  less  than 
28  inches.  Where  a  single  way  of  exit 
access  leads  to  an  exit,  its  capacity  m 
terms  of  width  shall  be  at  least  equal  to 
the  required  capacity  of  the  exit  to  which 
It  leads.  Where  more  than  one  way  of 
exit  access  leads  to  an  exit,  each  ^all 
have  a  width  adequate  for  the  number 
of  persons  it  must  accommodate. 

(g)  Exterior  ways  of  exit  access.  (1) 
Access  to  an  exit  may  be  by  means  of  any 
exterior  balcony,  porch,  gallery,  or  roof 
that  conforms  to  the  requirements  of  this 
section. 

(2)  Exterior  ways  of  exit  access  shall 
have  smooth.  soUd  floors,  substantially 
level,  and  shidi  have  guards  on  the  un¬ 
enclosed  sides. 

(3)  Where  accumulation  of  snow  or 
Ice  IS  likely  because  of  the  climate,  the 
exterior  way  of  exit  access  sliaii  be  pro¬ 
tected  by  a  roof,  unless  it  serves  as  the 
sole  normal  means  of  access  to  the  rooms 
or  spaces  served,  in  which  case  it  may 
be  assumed  that  snow  and  ice  will  be 
regularly  removed  in  the  course  of  nor¬ 
mal  occupancy. 

(4)  A  permanent,  reasonably  stiaight 
path  of  travel  shall  be  maintained  over 
the  requlr^  exterior  way  of  exit  access. 
There  shall  be  no  obstruction  by  rail¬ 
ings,  barriers,  or  gates  that  divide  the 
open  space  mto  sections  appurtenant  to 
Individual  rooms,  apartments,  or  other 
uses.  Where  the  Assistant  Secretary  of 
Labor  or  his  duly  authorized  representa¬ 
tive  finds  the  required  path  of  travel  to 
be  obstructed  by  furniture  or  other  mov¬ 
able  objects,  he  may  require  that  they  be 
fastened  out  of  the  way  or  he  may  re¬ 
quire  that  railings  cn*  other  permanent 
barriers  be  installed  to  protect  the  path 
of  travel  against  encroachment. 

<5)  An  exterior  way  of  exit  access 
shall  be  so  arranged  that  there  are  no 
dead  ends  in  excess  of  20  feet.  Any  im- 
enclosed  exit  served  by  an  exterior  way 
of  exit  access  shall  be  so  located  that  no 
part  of  the  exit  extends  past  a  vertical 
plane  20  feet  and  one-half  the  required 


width  of  the  exit  from  the  end  of  and  at 
right  angles  to  the  way  of  exit  access. 

(6)  Any  gallery,  balcony,  bridge,  porch 
or  other  exterior  exit  access  that  projects 
beyond  the  outside  wall  the  buildmg 
shall  comply  with  the  requirements  of 
this  section  as  to  width  and  arrange¬ 
ment. 

(h)  Zhscharge  from  exits.  (1)  All  exits 
shall  dlscnarge  directly  to  the  street,  or 
to  a  yard,  court,  or  other  open  space  that 
gives  safe  access  to  a  public  way.  The 
streets  to  which  the  exits  discharge  shall 
be  of  width  adequate  to  accommodate 
all  persons  leaving  the  building.  Yards, 
courts,  or  other  open  spaces  to  which 
exits  discharge  sliall  also  be  of  adequate 
width  and  size  to  provide  all  persons 
leaving  tlie  building  with  ready  access  to 
the  street. 

<2)  Stairs  and  other  exits  shall  be  so 
arranged  as  to  make  clear  the  direction 
of  egress  to  the  street.  Exit  stairs  that 
continue  beyond  the  floor  of  discharge 
shall  be  Interrupted  at  the  floor  of  dis¬ 
charge  by  partitions,  doors,  or  other  ef¬ 
fective  means. 

(1)  Headroom.  Mesuis  of  egress  shall 
be  so  designed  and  maintained  as  to  pro¬ 
vide  adequate  headroom,  but  in  no  case 
shall  the  ceiling  height  be  less  than  1 
feet  6  inches  nor  any  projectimi  from  the 
ceiling  be  less  than  6  feet  8  inches  from 
the  floor. 

(j)  Changes  in  ^evation.  Where  a 
means  of  egress  ts  not  substantially 
levfd,  such  differences  in  elevation  shall 
be  negotiated  by  stairs  or  ramps. 

(k)  Uaintenance  and  workmanship 

(1)  Doors,  stairs,  ramps,  passages,  signs, 
and  all  other  components  of  means  of 
egress  shall  be  of  substantial,  reliable 
construction  and  shall  be  built  or  in¬ 
stalled  in  a  workmanlike  manner. 

(2)  Means  of  egress  shall  be  continu¬ 
ously  maintained  free  of  all  obstructions 
or  Impediments  to  full  instant  use  in  the 
case  of  fire  or  other  emergency. 

(S>  Any  device  or  alarm  installed  to 
restrict  the  Improper  use  of  an  exit  shall 
be  so  designed  and  installed  that  it  can¬ 
not.  even  In  cases  of  failure.  Impede  or 
prevent  emergency  uae  of  such  exit. 

(l)  Fumithinos  and  decorations.  (1) 
No  furnishings,  decorations,  or  other  ob¬ 
jects  shall  be  so  placed  as  to  obstruct 
exits,  access  thereto,  egress  therefrom, 
or  visibility  thereof. 

(2)  No  furnishings  or  decorations  of 
an  explosive  or  highly  flammable  charac¬ 
ter  shall  be  used  in  any  occuiAuicy. 


Chaplar  XVII— OccupoHonol  Sofaty  ond  Health  Admin.  9  1910.66  9  1910.66 


Titia  29— iobor 


(m>  Automatic  sprinkler  systems.  All 
automatic  spnnkler  gyaXesns  shall  be  con¬ 
tinuously  maintained  In  reliable  oper¬ 
ating  condition  at  ail  times,  and  such 
periodic  Inspections  and  tests  shall  be 
maae  as  are  necessary  to  assure  proper 
maintenance. 

<n)  Alarm  and  fire  protection  systems. 
(1)  Systems  shaU  be  under  the  super¬ 
vision  of  a  responsible  persoQ  who  «baii 
cause  proper  tests  to  be  made  at  weekly 
intervals  and  have  general  eharga  of  all 
alterations  and  additions. 

(2)  Fire  alarm  tignaUng  equipment 
shall  be  restored  to  service  as  promptly 
as  possible  after  each  test  or  alarm,  and 
shall  be  kn>t  in  normal  condition  for 
operation,  ^ulpment  requiring  rewind¬ 
ing  or  replenishing  shall  be  rewound  or 
replenished  as  promptly  as  possible  after 
each  test  or  alarm. 

<o)  Fire  retardant  paints.  Fire  retard¬ 
ant  paints  or  soUxMods  shall  be  r^iewed 
at  si^  intervals  as  necessary  to  main¬ 
tain  tile  necessary  flame  retardant  prop- 
ertltt. 

(p>  rPeservedl 

(Q)  ExU  markiny.  (1)  Exits  shall  be 
marked  by  a  readily  visible  sign.  Access 
to  exits  shall  be  mariced  by  readily  visi¬ 
ble  signs  in  all  cases  where  the  exit  or 
way  to  reach  it  is  not  immediately  visible 
to  the  occupants. 

(2)  Any  door,  passage,  or  stairway 
which  is  neither  an  exit  nor  a  way  of  exit 
access,  and  which  Is  so  located  or  ar¬ 
ranged  as  to  be  likely  to  be  mistaken 
for  an  exit,  shall  be  identified  by  a  sign 
reading  **Not  an  Exit”  or  similar  desig¬ 
nation.  or  shall  be  identified  by  a  sign 
Indicating  its  actual  character,  such  as 
**To  Basement.**  '‘Storeroom.**  ‘linen 
Closet.**  or  the  like. 

(3)  Every  required  sign  designating  an 

exit  or  way  of  exit  access  shall  be  so  lo¬ 
cated  and  of  sucb  she.  color,  and  design 
as  to  be  readily  vlatble.  No  decorations, 
furnishings,  or  equipment  which  impair 
visibility  of  an  exit  sign  be  per¬ 
mitted.  nor  shall  there  be  any  brightly 
Illuminated  sign  (fm*  other  exit 

purposes) ,  display,  or  object  in  or  near 
the  line  of  vision  to  the  required  exit 
sign  of  such  a  character  as  to  so  detract 
attention  from  the  exit  sign  that  it  may 
not  be  noticed. 

(4)  Every  exit  sign  shall  be  distinctive 
In  color  and  shall  provide  contrast  with 
decorations.  Interior  finish,  or  other 
signs. 


(5)  A  sign  reading  ‘‘Exit**,  or  similar 
designation,  with  an  arrow  indicating 
the  directifXi,  shall  be  placed  in  every 
location  where  the  direction  qf  travel 
to  reach  the  nearest  exit  is  aot  imme¬ 
diately  apparent 

(6)  Every  exit  sign  shall  be  suitably 
Illuminated  by  a  reliable  light  source 
giving  a  value  of  not  lea  than  5  foot- 
candies  on  the  iUuminated  surface.  Arti¬ 
ficial  lights  giving  Ulumlnatlon  to  exit 
signs  other  than  the  internally  illumi¬ 
nated  types  shall  have  screens,  discs, 
or  lenses  of  not  less  than  25  square 
inches  area  made  of  translucent  mate¬ 
rial  to  show  red  or  other  specified  desig¬ 
nating  color  on  the  side  of  the  approach. 

(7)  Each  internally  lUumixuited  exit 
sign  shall  be  provided  In  all  occupancies 
where  reductiem  of  normal  lUummation 
is  permitted. 

(6)  Every  exit  sign  shafi  have  the 
word  *‘£xit‘'  in  plainly  legible  letters  not 
less  than  6  inches  high,  with  the  prin¬ 
cipal  strokes  of  letters  not  less  t>«n 
three-fourths-lnch  wide. 

I  1910.38  Sperilie  mesiu  of  egrcM  ro- 
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9  1910.39  Soarcct  of  •tandanU. 

The  entire  subpart  Is  promulgated 
from  NFPA  101-1970,  life  Safety  Code. 
9  1910.40  fliandardi  organhaik  m 
Spedfle  standards  of  the  following 
org^zatioo  have  been  referem^  in 
this  subpart.  Copies  of  the  standards  may 
be  obtained  from  the  issuing  organi¬ 
sation: 

National  Flra  Trotactlon  Amodatkm.  470  At¬ 
lantic  Avanua.  Boaton.  MaMaebuaetU 
oaaio. 

[99  FR  33502,  JUna  37.  1074.  aa  amanded  at 
40  PR  10430,  AprU  30.  1»76| 

Subport  F  Powered  Platferms,  Mon- 
ond  Vehide-Meunted  Work 
Platforms 

9  1910.66  Powered  platforma  for  ext^ 
rior  building 

(a)  Defimtions  applicable  to  this  sec¬ 
tion — (1)  Angulated  roping.  A  system  of 
platform  su^ension  In  which  tlM  umms 
wire  rope  sheaves  or  suspension  points 
are  cloeer  to  the  plane  of  the  bUQding 
face  than  the  corresponding  attachment 
points  on  the  platform,  thus  cauaing  the 
pl^orm  to  press  agalzist  the  face  of  the 
building  during  its  vertical  travel. 

(2)  ANSI.  American  National  BtaBA- 
ards  Institute. 


(3)  Babbitted  fasteninos.  ‘Ihe  method 
of  providing  wire  rope  attachments  in 
which  the  ends  of  the  wire  strandc  are 
bent  back  and  are  held  in  a  tapered 
socket  by  means  of  poured  molten  babbitt 
metal. 

(4)  Broke— disc  type.  A  brake  in  which 
the  holding  effect  Is  obtalne<|  by  fric¬ 
tional  resistance  between  one  or  more 
faces  of  discs  keyed  to  the  rotating  mem¬ 
ber  to  be  held  and  fixed  discs  keyed  to 
the  stationary  or  housing  member  (pres¬ 
sure  between  the  discs  being  applied 
axially) . 

(5)  Brake — sHf-energIxing  band  type. 
An  essentially  unidirectional  brake  in 
wnieh  the  holding  effect  Is  obtained  by 
the  snubbing  «cUon  of  a  flexible  band 
wrapped  about  a  cylindrical  wheel  or 
drum  affixed  to  the  rotating  member  to  be 
held,  the  connections  and  linkages  being 
80  arranged  that  the  motion  of  the  brake 
wheel  or  drum  will  act  to  increase  the 
tension  or  holding  force  of  the  band. 

(6)  Broke — shoe  type.  A  brake  In 
which  the  holding  effect  Is  obtained  by 
applying  the  direct  pressure  of  two  or 
more  segmental  friction  elements  held  to 
a  stationary  member  agauut  a  cylindrical 
wheti  or  drum  affixed  to  the  rotating 
member  to  be  bdd. 

(7)  BuUding  face  rollers.  A  specialized 
form  of  guide  nAler  designed  to  contact 
a  portion  of  the  outer  face  or  wall  struc¬ 
ture  of  the  building,  and  to  assist  in 
stabilizing  the  operators*  platform  dur¬ 
ing  vertical  travel. 

(8)  Continsuyus  pressure.  Operation 
by  means  of  buttons  or  switches,  any  one 
of  which  may  be  used  to  control  the 
movement  of  the  working  platform  or 
roof  car.  only  as  long  as  the  button  or 
switch  it  manually  maintained  in  the 
actuating  position. 

(9)  Control.  A  system  governing 
starting,  stepping,  direction,  accelera- 
U(«.  sp^.  and  retardation  of  moving 
members. 

<10>  Controller.  A  device  or  group  of 
devices,  usually  contained  In  a  single 
enclosure,  which  serves  to  control  In 
some  predetermined  manner  the  ap¬ 
paratus  to  which  it  is  connected. 

(11)  Electrical  ground.  A  conducting 
connection  between  an  dectrical  circuit 
or  equipment  and  the  earth,  or  some 
conducting  body  which  serves  In  place 
of  the  earth. 

(12)  Guide  roller.  A  rotating,  bear¬ 
ing-mounted.  generally  cylindrical 
member,  operating  separately  or  as  part 
of  a  guide  shoe  assembly,  attached  to 


the  platform,  and  providing  rolling  con¬ 
tact  with  building  guideways,  or  other 
building  contact  mmnbers. 

(13)  Guide  shoe.  An  assembly  of  roll¬ 
ers.  slide  members,  or  the  equivalent, 
attached  as  a  unit  to  the  operators’  plat¬ 
form.  and  designed  to  engage  with  the 
building  members  provided  for  the  ver¬ 
tical  guidance  of  the  operators’ 
platform. 

(14)  Interlock.  A  device  actuated  by 
the  operation  of  some  other  device  with 
which  It  is  directly  associated,  to  gevem 
succeeding  operations  of  the  same  or 
allied  devices. 

<15)  Operating  device.  Apushbutbm. 
lever,  or  other  manual  device  used  to 
actuate  a  control. 

(16)  Powered  pkUform.  Equipment  to 
provide  access  to  the  exterior  of  a  build¬ 
ing  for  maintenance,  consisting  of  a  sus¬ 
pended  power-operated  working  plat¬ 
form.  a  roof  car,  or  other  suspension 
means,  and  the  requisite  operating  and 
control  devices.  • 

(17)  Bated  bxKf.  The  combined  weight 
of  employees,  tools,  equ^ment.  and  other 
material  which  the  working  platfonn  is 
designed  and  installed  to  lift. 

(18)  Relay,  direction.  An  eleetrleany 
energized  contactor  responsive  to  an 
initiating  control  circuit,  which  in  turn 
causes  a  moving  member  to  travel  In  a 
partieulsr  direction. 

(19)  Relay,  potential  for  eerticat 
travel.  An  electrically  ener^zed  contac¬ 
tor  responsive  to  initiating  control  cir¬ 
cuit.  which  In  turn  controls  the  opera¬ 
tion  cd  a  moving  membM*  In  both  direc¬ 
tions.  This  rtiay  usually  operates  In  con- 
junction  with  direction  relays,  as  covered 
under  the  definition.  **Telay.  direction.** 

(20)  Boo/ ear.  A  structure  for  the  sua- 
pension  of  a  working  platform,  providing 
for  its  horlsontal  movement  to  working 
positions. 

(21)  Roof-powered  platform.  A  pow¬ 
ered  platfonn  having  the  raising  and 
lowering  mechanism  located  on  a  roof 
car. 

(22)  Self-powered  platform.  A  pow¬ 
ered  platform  having  the  raising  and 
lowertag  mechanism  located  on  the 
working  platform. 

(23)  Traveling  cable.  A  cable  made  up 
of  ^eetrteal  or  communicathm  conduc¬ 
tors  or  both,  and  providing  electrical 
connection  between  the  working  plat¬ 
form  and  roof  ear  or  other  fixed 
point. 

(24)  Weatkerproo/.  Equipment  so  con¬ 
structed  or  protected  that  exposure  to 
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the  weather  will  not  interfere  with  Ita 
proper  operation. 

<25)  Working  platform.  The  sus¬ 
pended  structure  a**ranged  for  vertical 
travel  which  provides  access  to  the  ex- 
teiiw  of  the  building  or  structure. 

(26)  yield  point.  The  stress  at  which 
the  material  exhibits  a  permanent  set 
of  0.2  percent. 

(27)  Zinced  fastenings.  The  method 
of  providing  wire  rope  attachments  in 
which  the  splayed  or  fanned  wire  ends 
are  held  In  a  tapered  socket  by  means 
of  poured  molten  zinc. 

<b)  General  requirements — <1)  Ap- 
hcafion.  (i)  This  section  establishes 
safety  requirements  for  the  design,  con¬ 
struction,  installation,  operation,  main¬ 
tenance,  inspection,  and  use  of  power- 
operated  platforms  for  exterior  build- 
mg  maintenance.  The  requirements  of 
this  section  do  not  apply  to  temporary 
equipment  used  for  construction  work; 
or  to  aevlces  which  are  raised  and  low¬ 
ered  manually. 

(ii»  Thv*  purpose  of  this  standard  is 
to  provide  for  the  safety  of  life  and  limb 
of  usei'd  of  exterior  powered  platforms, 
as  well  as  of  others  who  may  be  exposed. 
The  equipment  described  in  this  section 
Is  intended  for  use  by  one  or  more  work¬ 
men  who  are  enpaged  in  exterior  work, 
such  as  window  cleaning,  caulking, 
metal-polishing,  and  genei^  exterior 
building  maintenance  or  repairs. 

(2)  Existing  and  new  equipment.  This 
section  applies  all  p>o\vered  platforms 
installed  subsequent  to  the  effective  date 
of  these  regulations  with  the  exception 
of  powered  platforms  Installed  for  emer¬ 
gency  purposes. 

(3)  De.'^tcrn  requirements.  All  new  pow¬ 
ered  platforms  for  exterior  building 
maintenance  purchased  and  used  after 
the  elTecUve  dale  of  these  regulation.^ 
shall  meet  all  of  the  design,  construction, 
installation,  and  maintenance  require¬ 
ments  of  Part  XI  and  III  of  the  "Amer¬ 
ican  National  Standard  Safety  Re¬ 
quirements  for  Powered  Platforms  for 
Exterior  Building  Maintenance  ANSI 
A120.1-1970‘’  and  of  this  section.  Refer¬ 
ence  shall  be  made  to  appropriate  parts 
of  ANSI  A120. 1-1970  for  detail  specifi¬ 
cations  for  equipment  and  special 
installations. 

(4)  Limitation.  The  requirements  of 
this  section  apply  only  to  electric  pow¬ 
ered  platforms.  It  is  net  the  Intent  of 
this  section  to  prohibit  the  use  of  other 
types  of  power.  Installation  of  powered 
platforms  using  other  types  of  power  is 


permitted,  provided  such  platforms  have 
adequate  protective  devices  for  the  type 
of  power  used,  and  otherwise  provide  for 
reasonable  safety  of  life  and  limb  to  users 
of  equipment  and  to  others  who  may  be 
exposed. 

(5)  Types  of  powered  platforms.  (1) 
For  the  purpose  of  applying  this  stand¬ 
ard.  powered  platforms  are  divided  into 
two  basic  types,  Type  F  and  Type  T. 

(U)  Powered  platforms  designated  as 
Type  F  shall  meet  all  the  requirements  in 
Part  U  of  ANSI  A120.1— 1970.  American 
National  Standard  Safety  Requirements 
for  Powered  Platforms  for  Exterior 
Building  Maintenance.  A  basic  require¬ 
ment  of  Type  P  equipment  is  that  the 
work  platform  Is  suspended  by  at  least 
four  wire  ropes  and  designed  so  that  fail¬ 
ure  of  any  one  wire  rope  will  not  substan¬ 
tially  alter  the  normal  position  of  the 
working  platform.  Another  basic  require¬ 
ment  of  Type  F  equipment  is  Uiat  only 
one  layer  of  hoisting  rope  is  permitted 
on  winding  drums.  IVpe  F  powered  plat¬ 
forms  may  be  either  roof-powered  or 
self-powered. 

(ill)  Powered  platforms  designated  as 
Type  T  shall  meet  all  the  requirements  in 
Part  in  of  ANSI  A120.1— 1970  American 
National  Standard  Safety  Requirement 
for  Powered  Platforms  for  Exterior 
Building  Maintenance.  A  basic  require¬ 
ment  of  Type  T  equipment  is  that  the 
working  platform  Is  suspended  by  at 
least  two  wire  ropes.  Failure  of  one  wire 
rope  would  not  permit  the  working  plat¬ 
form  to  fall  to  the  ground,  but  would  up¬ 
set  its  normal  position.  The  employer 
shall  require  employees  workli^g  on  Type 
T  equipment  to  wear  safety  belts,  which 
are  attached  by  lifelines  to  either  the 
working  platform  or  the  building  struc¬ 
ture.  Type  T  powered  platforms  may  be 
eitner  roof-powered  or  self-power^. 

(Iv)  The  requirements  of  dils  section 
apply  to  powered  platforms  with  wind¬ 
ing  drum  type  hoisting  machines.  It  Is 
not  the  intent  of  this  section  to  prohibit 
powered  platforms  using  other  types  of 
hoisting  machines  such  as.  but  not  limit¬ 
ed  to.  traction  drum  hoisting  machines, 
air  powered  machines,  hydraulic  pow¬ 
ered  machines,  and  internal  combustion 
machines.  Installation  of  powered  plat¬ 
forms  with  other  types  of  hoisting  ma¬ 
chines  Is  permitted,  provided  adequate 
protective  devices  are  used,  and  pro¬ 
vided  reasonable  safety  of  life  and  limb 
to  users  of  the  equipment  and  to  others 
who  may  be  exposed  is  assured. 


(c)  Type  F  poioered  platforms — <1> 
Roof  car,  general,  (i)  A  roof  car  shall  be 
provided  whenever  it  is  necessary  to 
move  the  working  platform  horizontally 
to  working  or  storage  positions. 

(li)  The  maximum  rated  speed  at 
which  a  power  traversed  roof  car  may  be 
moved  in  a  horizontal  direction  shall  be 
&0  feet  per  minute. 

(2)  Movement  and  positioning  of  roof 
car.  (i)  Provision  shall  be  made  to  pro¬ 
tect  against  having  the  roof  car  leave  the 
roof  or  enter  roof  areas  not  designed  for 
travel. 

(ii)  The  horizontal  motion  of  the  roof 
cars  shall  be  positively  controlled  so  as 
to  Insure  proper  movement  and  posi¬ 
tioning  of  the  roof  car. 

(lii)  Roof  car  positioning  devices  shall 
be  provided  to  insure  that  the  working 
platform  is  placed  and  retained  in 
proper  position  for  vertical  travel  and 
during  storage. 

<lv>  Mechanical  stops  shall  be  pro¬ 
vided  to  prevent  the  traversing  of  the 
roof  car  beyond  its  normal  limits  of 
travel.  Such  stops  shall  be  capable  of 
withstanding  a  force  equal  to  100  per¬ 
cent  of  the  inertial  effect  of  the  roof 
car  in  motion  with  traversing  power 
applied. 

(V)  (a)  The  operating  device  of  a 
power-operated  roof  car  for  traversing 
shall  be  located  on  the  roof  car.  the 
working  platform,  or  both,  and  shall  be 
of  the  continuous  pressure  weather¬ 
proof  electric  type.  If  more  than  one  op¬ 
erating  device  is  provided,  they  shall  be 
so  arranged  that  traversing  is  possible 
only  from  one  operating  device  at  a 
time. 

(b)  The  (H>eratlng  device  shall  be  so 
connected  that  it  is  not  operable  untU: 

(1)  The  working  platform  is  located 
at  Its  uppermo.st  position  of  travel  and 
is  not  in  contact  with  the  building  face 
or  fixed  vertical  guides  in  the  face  of 
the  building:  and 

(2)  All  protective  devices  and  Inter¬ 
locks  are  in  a  position  for  traversing. 

(3)  Roof  ear  stability.  Roof  car  sta¬ 
bility  shall  be  determined  by  either  sub¬ 
division  (i)  or  (11)  of  this  subparagraph, 
whichever  is  greater. 

(i)  The  roof  car  shall  be  continuously 
stable,  considering  overturning  moment 
as  determined  by  125  percent  rated  load, 
plus  maximum  dead  load  and  the  pre¬ 
scribed  wind  loading. 

<il)  The  roof  car  and  Its  anchorages 
shall  be  capable  of  resisting  accidental 
over-tensioning  of  the  wire  ropes  sus¬ 


pending  the  working  platform  and  this 
calculated  value  V^ail  include  the  effect 
of  one  and  one-hall  times  the  value.  For 
this  calculation,  tie  simultaneous  effect 
of  one-half  wind  load  shall  be  Included, 
and  the  design  stresses  shall  not  exceed 
those  referred  to  in  paragraph  (b)  (3)  of 
this  section. 

(iii)  If  the  load  on  the  motors  is  at 
any  time  in  excess  of  three  times  that 
required  for  lifting  the  working  platform 
with  its  rated  load,  the  motor  .>hall  stall. 

(4)  Access  to  the  roof  car.  Safe  access 
to  the  rcK>f  car  and  from  the  roof  car  to 
the  working  platform  shall  be  provided. 
If  the  access  to  the  roof  car  at  any  point 
of  its  travel  is  not  over  the  roof  area  or 
where  otherwise  necessary  for  safety, 
self-closing,  self-locking  gates  shall  be 
provided.  Applicable  provisions  of  the 
American  National  Standard  Safety  Re¬ 
quirements  for  Floor  and  Wall  Openings, 
Railings  and  Toeboard.  A12.1-1967.  shall 
apply. 

(5)  Means  for  maintenance,  repair, 
and  storage.  Means  shall  be  provided  to 
run  the  roof  car  away  from  the  roof  pe¬ 
rimeter,  where  necessary,  and  to  provide 
a  sale  area  for  maintenance,  repairs,  and 
storage.  Provisions  shall  be  made  to  se¬ 
cure  the  machine  In  Uie  stored  position. 
For  stored  machines  subject  to  wind 
forces,  see  special  design  and  anchorage 
requirements  for  "wind  forces"  in  Part 
n.  section  10.5.1.1  of  ANSI  A120. 1—1970. 
American  National  Standards  Safety  Re¬ 
quirements  for  Powered  Platforms  for 
Exterior  Building  Maintenance. 

(6)  General  requirements  for  working 
platforms.  The  working  platform  shall  be 
of  girder  or  truss  construction  and  shall 
be  adequate  to  support  Its  rated  load 
under  any  position  of  loading,  and  com¬ 
ply  with  the  provisions  set  forth  In  sec- 
Uon  10  of  ANSI  A120.1— 1970.  American 
National  Standard  Safety  Requirements 
for  Powered  Platforms  for  Exterior 
Building  Maintenance. 

(7)  Load  rating  plate.  Each  working 
platform  shall  bear  a  manufacturer's 
load  rating  plate,  conspicuously  posted: 
stating  the  maximum  permissible  rated 
load.  Load  rating  plates  shall  be  made 
of  noncorrosive  material  and  shall  have 
letters  and  figures  stamped,  etched,  or 
cast  on  the  surface.  The  minimum  height 
of  the  letters  and  hgures  shall  be  one- 
fourth  inch. 

(8)  Minimum  size.  The  working  plat¬ 
form  shall  have  a  minimum  net  width  of 
24  Inches. 
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(9>  Guardrails.  Working  platforms 
shall  be  furnished  with  permanent  guard 
rails  not  less  tlian  36  Inches  high,  and 
not  more  than  42  inches  high  at  tlie  front 
< building  side).  At  the  rear,  and  on  the 
sides,  the  rail  shall  not  be  less  than  42 
inches  high.  An  intermediate  guardrail 
shall  be  provided  around  the  entire  plat¬ 
form  between  the  top  guardrail  and  the 
toeboard. 

(10)  Toeboards.  A  4-lnch  toeboard 
shall  be  provided  along  all  sides  of  the 
working  platform. 

(11)  Open  spaces  between  guardrails 
and  toeboards.  The  spaces  between  tlie 
intermediate  guardrail  and  platform 
toeboard  on  the  building  side  of  the 
woiking  platform,  and  between  the  top 
guardrail  and  the  toeboard  on  other  sides 
of  the  platform,  shall  be  Ailed  with 
metallic  mesh  or  similar  material  that 
will  reject  a  ball  1  inch  in  diameter.  The 
installed  shall  be  capable  of  with¬ 
standing  a  load  of  100  pounds  applied 
horizontally  over  any  area  of  144  square 
inches.  If  the  space  tetween  the  platform 
and  the  building  face  does  not  exceed  8 
inches,  and  the  platform  is  restrained 
by  guides,  the  mesh  may  be  omitted  on 
the  front  ride. 

(12)  Floonng.  The  platform  flooring 
shall  be  of  the  nooskid  type,  and  if  of 
open  con.<<truction,  shall  reject  a  ^lo- 
inch  diameter  ball,  or  be  provided  with 
a  screen  below  the  floor  to  reject  a 
inch  diameter  ball 

(13)  Access  oates.  Where  access  gates 
are  provided,  they  shall  be  self-closing 
and  self-locking. 

(14)  Operating  device  for  vertical 
movement  of  the  working  platform.  (I) 
The  normal  operating  device  for  the 
working  platform  shall  be  located  on  the 
working  platform  and  shall  be  of  the 
continuous  pressure  weatherproof  elec¬ 
tric  type. 

(ii)  The  operating  device  shall  be 
operable  only  when  all  electrical  pro¬ 
tective  devices  and  interlocks  on  the 
working  platform  are  in  position  for 
normal  service,  and  the  roof  car.  If  pro¬ 
vided.  Is  at  an  established  operating 
point. 

(15)  Emergency  electric  operative  de^ 
vice.  (1)  In  addition,  on  roof-powered 
platforms,  an  emergency  electric  operat¬ 
ing  device  shall  be  provided  near  the 
hotting  machine  for  use  in  the  event 
of  failure  of  the  normal  operating  device 
for  the  working  platform,  or  failure  of 
the  traveling  cable  system.  The  emer¬ 
gency  operating  device  shall  be  mounted 


In  a  locked  compartment  and  .shall  have 
a  legend  mounted  thereon  reading:  "For 
Emergency  Operation  Only.  Establish 
Communication  With  Personnel  on 
Working  Platform  Before  Use." 

(ii)  A  key  for  unlocking  the  compart¬ 
ment  housing  the  emergency  operatmg 
device  shall  be  mounied  in  a  break-glass 
receptacle  located  near  the  emergency 
operating  device. 

(16)  Manual  cranking  for  emergency 
operation.  Emergency  operation  of  the 
main  drive  macliine  may  be  provided  to 
allow  manual  cranking.  This  provision 
for  manual  operation  .shall  be  designed 
so  that  not  more  than  two  persons  will 
be  required  to  perform  this  operation. 
The  acce.ss  to  this  provision  shall  include 
a  means  to  automatically  make  the  ma¬ 
chine  inoperative  electrically  while 
under  the  emergency  manual  operation. 
The  design  shall  be  such  that  the  emer¬ 
gency  brake  Is  operative  at  or  below 
governor  tripping  speed  during  manual 
operation. 

(17)  Arrangement  and  guarding  of 
hoisting  equipment,  (i)  Hoisting  equip¬ 
ment  shall  consist  of  a  power-driven 
drum  or  drum  contained  in  the  roof  car 
(roof-powered  platforms)  or  contained 
on  the  working  platform  <self-powered 
platform) . 

(ii)  The  hoisting  equipment  shall  be 
power-operated  In  both  up  and  down 
directlcms. 

(iii)  Guard  or  other  protective  de¬ 
vices  shall  be  Installed  wherever  rotat¬ 
ing  shafts  or  other  mechanisms  or  gears 
may  expose  personnel  to  a  hazard. 

(iv)  Friction  devices  or  clutches  shall 
not  be  used  for  connecting  the  main 
driving  mechanism  to  the  drum  or 
drums.  Belt-  or  chain-driven  machines 
are  prohibited. 

(18)  Hoisting  motors.  (1)  Hoisting 
motors  shall  be  electric  and  of  weather¬ 
proof  construction. 

(11)  Hoisting  motors  shall  be  in  cem- 
formance  with  applicable  provisions  of 
subparagraph  (22)  of  this  paragraph. 
Electrical  wiring  and  equipment. 

(iii)  Hoisting  motors  shall  be  directly 
connected  to  the  hoisting  machinery. 
Motor  couplings.  If  used,  shall  be  of  steel 
construction. 

(19)  Brakes.  The  hoisting  machine fs) 
shall  have  two  Independent  braking 
means,  each  designed  to  stop  and  hold 
the  working  platform  with  125  percent 
of  rated  load. 

(20)  Hoisting  ropes  and  rope  connec¬ 
tions.  (1)  Working  platforms  shall  be  sus¬ 


pended  by  wire  ropes  of  either  6  x  19  or 
6  x  37  classifleation,  preformed  or  non- 
oreformed. 

Ej)  The  minimum  grade  of  the  wire 
rope  shall  be  improved  plow  steel.  Ropes 
shall  be  fabricated  of  drawn  galvanized 
or  bright  wire.  Drawn  galvanized  wire 
rope  shall  be  fabricated  of  individual 
wires  on  which  the  zinc  coating  has 
beoi  applied  at  an  Intermediate  size,  and 
the  wire  then  drawn  to  finished  size  and 
to  Uie  same  tolerances  and  with  the 
same  mechanical  properties  as  for  un¬ 
coated  wire  of  equal  grade! 

(ill)  The  minimum  f^tor  of  safety 
shall  be  ten.  and  shall  be  calculated  by 
the  following  formula: 

y= 

w 

When 

5  =  Manufacturer's  rated  breaking 
strength  of  one  rope. 

=  Number  of  ropes  under  load. 

W  =  Maximum  static  load  cn  all  ropes  with 
the  platform  and  Its  rated  load  at 
any  point  of  Its  travel. 

(iv)  Hoisting  ropes  shall  be  sized  to 
conform  with  the  required  factor  of 
safety,  but  In  no  case  shall  the  size  be 
less  than  flve-slxtecnfhs-inch  diameter. 

(v)  Winding  drums  shall  have  at  least 
three  turns  of  rope  remaining  when  the 
platform  has  landed  at  the  lowest  possi¬ 
ble  point  of  its  travel 

(vl)  The  lengthening  or  repairing  of 
wire  rope  by  the  Joining  of  two  or  more 
lengths  is  prohibited. 

(vil>  The  nondrum  ends  of  the  hoist¬ 
ing  ropes  shall  be  provided  with  indi¬ 
vidual  shackle  rods  which  will  permit 
Individual  adjustment  of  rope  lengths.  If 
required. 

(vlii)  Reverse  bends  in  rope  arrange¬ 
ment  should  be  avoided.  More  than  two 
r^rse  bends  in  each  rope  is  prohibited. 

Ijji)  Rope  tag  data.  (1)  A  metal  data 
tag  shall  be  securely  attached  to  one  of 
the  wire  rope  fastenings.  This  data  tag 
riiall  bear  the  following  wire  rope  data: 

(o)  The  diameter  in  Inches. 

(b)  Construction  classification. 

(c)  Whether  nonprefonned  or  pre¬ 
formed. 

(d)  The  grade  of  material  used. 

(e)  The  manufacturer’s  rated  break¬ 
ing  strength 

(/)  Name  of  the  manufacturer  of  the 
rope. 

<g)  The  month  and  year  the  ropes 
were  installed. 

<h)  Name  of  the  person  or  firm  who 
Installed  ropes. 


(li)  Noncorrosive  metal  data  tags 
shall  be  used.  The  minimum  height  of 
the  letters,  stamped  or  etched,  sliall  be 
one-sixteenth  inch. 

(iii)  A  new  tag  shall  be  Installed  at 
each  rope  renewal.  When  ropes  are 
refastened,  the  original  tag  shall  be 
retained  and  a  supplemental  tag  show¬ 
ing  the  date  of  refastening  and  the  name 
of  the  person  or  Arm  who  refastened  the 
ropes  shall  be  provide^ 

(22)  Electrical  wiring  and  equipment. 

ri>  All  electrical  equipment  and  wir¬ 
ing  shall  conform  to  the  requirements  of 
the  National  Electrical  Code.  NFPA  70- 
1971:  ANSI  Cl-1971  (Rev.  of  Cl-1968). 
except  as  mixiifled  by  ANSI  A120. 1-1970 
"American  National  Standard  Safety 
Requirements  for  Powered  Platforms  for 
Exterior  Building  Maintenance."  For 
detail  design  specifications  for  electrical 
equipment,  see  Part  2.  ANSI  A120. 1-1970. 

<ii)  All  motors  and  operation  and  con¬ 
trol  equipment  shall  be  supplied  from 
a  single  power  source. 

(Ill)  The  power  supply  for  the  pow¬ 
ered  platform  shall  be  an  indepo:ident 
circuit  supplied  through  a  fused  dis¬ 
connect  switch. 

(iv)  Electrical  conductor  parts  of  the 
power  supply  system  shall  be  protected 
against  accidental  contact. 

(v)  Electrical  grounding  shall  be 
provided. 

(o)  Provision  for  electrical  ground¬ 
ing  shall  be  included  with  the  power- 
supply  system. 

(b)  Controller  cabinets,  motor  frames, 
hoisting  machines,  the  working  platform, 
roof  car  and  roof  car  track  system,  and 
noncurrent  carrying  parts  of  electrical 
equipment,  where  provided,  shall  be 
grounded. 

(c)  The  controller,  where  used,  shall 
be  so  designki  and  installed  that  a  single 
ground  or  short  circuit  will  not  prevent 
both  the  normal  and  final  stopping 
device  from  stopping  the  working 
platform. 

(d)  Means  shall  be  provided  on  the 
roof  car  and  working  platform  for 
grounding  portable  electric  tools. 

(e)  The  working  platform  shall  be 
grounded  through  a  grounding  connec¬ 
tion  in  a  traveling  cable.  Electrically 
powered  tools  utilized  on  the  working 
platform  shall  be  grounded. 

(Vi)  Electrical  receptacles  located  on 
the  roof  or  other  exterior  location  shall 
be  of  a  weatherproof  type  and  shall  be 
located  so  as  not  to  be  subject  to  contact 
with  water  or  accumulated  snow.  The 
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receptacles  shall  be  grounded  and  the 
electric  cable  shall  include  a  grounding 
conductor.  The  receptacle  and  plug  shall 
be  a  type  designed  to  avoid  hazard  to 
persons  inserting  or  withdrawing  the 
plug.  ProviBi(x\  shall  be  made  to  prevent 
application  ot  cable  strain  directly  to 
the  plug  and  receptacle. 

(vii)  Electric  runway  conductor  sys¬ 
tems  shall  be  of  the  type  designed  for 
use  in  exterior  locations  and  shall  be 
located  so  as  not  to  be  subject  to  con¬ 
tact  with  water  or  accumulated  snow. 
The  conductors,  collectors,  and  discon¬ 
necting  means  shall  conform  to  the 
same  requirements  as  those  for  cranes 
and  hoists  m  Article  610  of  the  Na^onal 
Electrical  Code.  NFPA  70-1971;  ANSI 
Cl-1971  (Rev.  of  Cl-1968).  A  grounded 
conductor  shall  parallel  the  power  con¬ 
ductors  and  be  so  connected  that  it  can¬ 
not  be  opened  by  the  disconnecting 
means.  The  system  shall  be  designed  to 
avoid  hazard  to  persons  in  the  area. 

(viii)  Electrical  protective  devices  and 
mterlocks  of  the  weatherproof  type  shall 
be  provided. 

(ix)  Where  the  installation  includes  a 
roof  car,  electric  contactis)  shall  be  pro¬ 
vided  and  so  connected  that  the  operat¬ 
ing  devices  for  the  working  platform 
shall  be  curative  only  when  the  roof  car 
is  located  and  mechanically  retained  at 
an  established  operating  p(iint. 

(X)  Where  the  powered  platform  in¬ 
cludes  a  power-operated  roof  car.  the 
operating  device  for  the  roof  car  shall  be 
inoperative  when  the  roof  car.  is  me¬ 
chanically  retained  at  an  established 
operating  point. 

(XI)  An  electric  contact  shall  be  pro¬ 
vided  and  so  connected  that  it  will  cause 
the  down  direction  relay  for  vertical 
travel  to  open  If  the  tension  in  the 
traveling  cable  exceeds  safe  limits. 

(xii)  An  automatic  o^’erload  device 
shall  be  provided  to  cut  off  the  electrical 
power  to  the  circuit  in  all  hoisting  mo¬ 
tors  for  travel  in  the  up  direction,  should 
the  load  applied  to  the  hoisting  ropes  at 
either  end  of  the  working  platform  ex¬ 
ceed  125  percent  of  its  normal  tension 
with  rated  load,  as  shown  on  the  manu¬ 
facturer's  data  plate  on  the  working 
platform. 

(xlU)  An  automatic  device  shall  be 
provided  for  each  hoisting  rope  which 
will  cut  off  the  electrical  power  to  the 
hoisting  motor  or  motors  in  the  down 
direction  and  apply  the  brakes  If  any 
hoisting  rope  becomes  slack. 


(xiv)  Upper  and  lower  directional 
limit  devices  shall  be  provided  to  prevent 
the  travel  of  the  working  platform 
beyond  Uie  normal  upper  and  lower  lim- 
its  of  travel. 

(XV)  Operation  of  a  directional  limit 
device  shall  prevent  further  motion  in 
the  appropriate  direction,  if  the  normal 
limit  of  travel  has  been  reached. 

(xvi)  Directional  limit  devices,  tf 
driven  from  the  hoisting  machine  by 
chains,  tapes,  or  cables,  .shall  incorpo¬ 
rate  a  device  to  disconnect  the  electric 
power  from  the  hoi.sting  machine  and 
apply  both  the  primary  and  secondary 
brakes  in  the  event  of  failure  of  the  driv¬ 
ing  means 

(xvii)  Pinal  terminal  stopping  de¬ 
vices  of  the  working  platform  : 

(a)  Pinal  terminal  stopping  devices 
for  the  working  platform  shall  be  pro¬ 
vided  as  a  secondary'  means  of  prevent¬ 
ing  the  working  platform  from  over- 
traveling  at  the  terminals. 

(b)  The  device  ^all  be  set  to  functloo 
as  close  to  each  terminal  landing  as 
practical,  but  in  such  a  way  that  under 
normal  operating  conditions  it  w'ill  not 
function  when  the  working  platform  Is 
stopped  by  the  normal  terminal  stopping 
device. 

(c)  Operation  of  the  final  terminal 
stopping  device  shall  open  the  potential 
relay  for  vertical  travel,  thereby  di.sc(m- 
necting  the  electric  power  from  the  hoist¬ 
ing  machine,  and  ^^pplying  both  the  pri¬ 
mary  and  secondary  brakes. 

id)  The  final  terminal  stopping  device 
for  the  upper  limit  of  travel  shall  be 
mounted  so  that  it  is  operated  directly  by 
the  motion  of  the  wo^’king  platform 
itself. 

(x\1ii)  Emergency  stop  switches  shall 
be  provided  in  or  adjacent  to  each  oper¬ 
ating  device. 

(xix)  Emergency  stop  switches  shall: 

(a)  Have  red  operating  buttons  or 
handles. 

(b)  Be  conspicuously  and  perma¬ 
nently  marked  “Stop’'. 

(c>  Be  the  manually  opened  and  man¬ 
ually  closed  type. 

(d)  Be  positively  opened  with  the 
opening  not  solely  dependent  on  springs 

(zx)  The  manual  operation  of  an 
emergency  stop  switch  associated  with 
an  operating  device  for  the  working  plat¬ 
form  shall  open  the  potential  relay  for 
vertical  travel,  thereby  disconnecting  the 
electric  power  from  the  hoisting  machine 
and  appbing  both  the  primary  and  sec¬ 
ondary  brakes. 


(xxi)  The  manual  operation  of  the 
emergency  stop  switch  associated  with 
the  oi>erating  device  for  a  power-driven 
roof  car  shall  cause  the  electrical  power 
to  the  traverse  machine  to  be  inter¬ 
rupted.  and  the  traverse  machine  brake 
to  apply. 

(23)  Renuirements  for  emergency 
communications.  (1)  Communication 
equipment  shall  be  provided  for  each 
powered  platform  for  use  in  an  emer¬ 
gency. 

(II)  Two-way  communication  shall  be 
established  between  personnel  on  the 
roof  and  personnel  on  the  stalled  work¬ 
ing  platform  before  any  emergency  oper¬ 
ation  of  the  working  platform  is  under¬ 
taken  by  personnel  on  the  roof. 

(III)  The  equipment  shall  permit  two- 
way  voice  c(Knm  unication  l^tween  the 
working  platform  and 

(a)  Designated  .jersonnel  contlnu- 
oa*^iy  available  while  the  powered  plat¬ 
form  Is  In  use;  and 

(b)  Designated  personnel  on  roof- 
powered  platforms,  undertaking  emer¬ 
gency  operation  of  the  working  platform 
by  means  of  the  mergency  operating  de¬ 
vice  located  near  the  hoisting  machine. 

(Iv)  The  emergency  communication 
equipment  shall  be  one  of  the  followmg 
types: 

(a)  Telephone  connected  to  the  cen¬ 
tral  telephone  exchange  system;  or 

(b)  Teleph(»es  on  a  limited  system  or 
an  approved  two-way  radio  system,  pro¬ 
vided  designated  personnel  are  available 
to  receive  a  message  during  the  time  the 
powered  platform  is  in  use. 

(d)  Typi  T  potcered  platforms — (1) 
Roof  car.  The  requirements  of  para¬ 
graphs  (c)(t)  through  (c)(5>  of  this 
section  shall  apply  to  Type  T  powered 
platforms. 

(2)  Working  platform.  The  require¬ 
ments  of  paragraphs  (c)(6)  through 

(c)  (16)  of  this  section  apply  to  T>’pe  T 
powered  platfonns. 

(1)  The  working  platform  shall  be  sus¬ 
pended  by  at  least  two  wire  ropes. 

(li)  The  maximum  rated  speed  at 
which  the  working  platform  of  self- 
powered  platforms  may  be  moved  In  a 
vertical  direction  shall  not  exceed  35  feet 
per  minute. 

(3)  Hoisting  eguipment.  The  require¬ 
ments  of  paragraphs  (c)  (17)  and  (18)  of 
this  section  shall  apply  to  Type  T  pow¬ 
ered  platforms 

(4>  Brakes.  Brakes  requirements  of 
paragraph  (c)(19)  of  this  section  shfldl 
apply. 


(5)  Hoisfinp  ropes  and  rope  connec- 
tions.  (1)  Paragraph  (c)  (20)  (i>  through 
(Vi)  and  (viii)  of  this  section  shall 
apply  to  typie  T  powered  platforms. 

(li)  Adjustable  shackle  rods  in  sub- 
paragraph  (c)(20)(vii>  of  this  section 
shall  apply  to  type  T  powered  platforms 
if  the  working  platform  is  suspended  by 
more  than  two  wire  ropes. 

(6)  Electrical  wiring  and  equipment. 

(1)  The  requirements  of  paragraph 
(c>  (22)  (1)  through  (vi)  of  this  section 
shall  apply  to  type  T  powered  platforms. 
“Circuit  protection  limitation."  ‘  pow¬ 
ered  platform  electrical  service  system." 
all  operating' services  and  control  equip¬ 
ment  shall  comply  with  the  specifica¬ 
tions  contained  in  Part  2,  section  26.  of 
ANSI  A120.1-1970. 

(II)  For  electrical  protective  devices 
the  requirements  of  paragraph  (c)<22) 

(1)  through  (viii)  of  this  section  shall 
apply  to  t>'pe  T  powered  platfonns.  Re¬ 
quirements  for  the  “circuit  potential  lim¬ 
itation"  shall  be  In  accordance  with  the 
specifications  contained  in  Part  2.  sec- 
Uon  26.  of  ANSI  A120.1-1970 

(7)  Emergency  communications.  All 
the  requirements  of  paragraph  (c)  (23> 
of  this  section  shall  apply  to  type  T  pow¬ 
ered  platforms. 

(8)  Safety  belts  and  lifelines.  (1)  Each 
emirioyee  cki  the  working  platform  of 
type  T  powered  platforms  shall  be  pro¬ 
vided  with  a  safety  belt  with  means  for 
attachment  to  a  lifeline  on  the  roof  or 
to  the  working  platfonn.  It  ia  recom¬ 
mended  that  safety  belts,  lines  and  other 
components.  Including  fastening  means 
and  anchorages  to  the  working  platform, 
building,  or  structure,  be  capable  of 
withstanding  a  static  load  of  4,000  pounds 
without  damage  or  permanent  deforma¬ 
tion  of  any  part. 

(ii)  Fastening  devices  should  be  of  the 
self-closing  type,  equipped  with  a  lock¬ 
ing  deviee  to  prevent  accidental  opening 
of  the  fastening  device. 

(III)  Harness-type  belts  are  recom- 
menoed  If  body-type  belts  are  used.  It 
Is  recommended  that  the  portiem  of  the 
belt  bearing  on  the  front  of  the  wearer’s 
body  have  a  minimum  width  of  3  Inches. 

(Iv)  It  Is  recommended  that  the  line 
used  to  connect  the  belt  to  the  platform, 
or  to  a  lifeline  attached  to  the  building, 
have  a  maximum  length  of  5  feet. 

(e)  Inspections  and  tests — (1)  fiupee- 
tions  and  tests  of  new  installations  and 
alterations.  All  powered  platform  Instal¬ 
lations  shall,  on  their  completion,  and 
before  being  placed  In  service,  be  sub- 
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lected  to  an  acceptance  test  In  the  Add 
to  determine  that  all  parts  of  the  instal¬ 
lation  conform  to  applicable  require¬ 
ments  of  this  standard,  and  that  all 
safety  and  operating  equipment  func¬ 
tions  as  required.  A  similar  Inspection 
and  test  shall  be  made  following  a  major 
alteration  to  an  existing  Installatioa. 

(2)  Periodic  inspections  and  tests. 
Each  installation  shall  undergo  a  peri¬ 
odic  inspection  and  test  at  least  every 
12  months.  All  parU  of  the  equipment 
shall  be  inspected,  and  where  necessary, 
tested  to  determine  that  they  are  In  safe 
operating  condition. 

(3)  Maintenance  inspections  and 
tests.  Each  installation  shall  undergo  a 
maintenance  inspection  and  test  every  30 
days,  except  where  the  cleaning  cycle  ia 
less  than  30  days  such  Inspection  and 
test  Shalt  be  made  prior  to  each  clean¬ 
ing  cycle.  The  results  of  these  inspections 
and  tests  shall  be  recorded  in  a  log  which 
Is  availaUe  for  review  by  the  Assistant 
Secretary  of  Labor  or  his  designated  rep¬ 
resentative.  Each  log  entry  shall  tnelude 
the  date  of  the  Inspection  or  test  and 
shall  be  signed  by  the  person  making  the 
inspection  or  test. 

(4)  SpeciaJ  inspection  of  porenmrt 
and  secondary  brakes.  (1)  Special  Inspec¬ 
tions  and  tests  of  the  governs  and  sec¬ 
ondary  br«4ting  system  shall  M  made  at 
Intervals  not  exceeding  1  year. 

(11)  The  Inspection  ancl  test  shall  in¬ 
clude  a  verification  that  the  Initiating 
device  for  the  secondary  breaking  oper- 
ales  at  the  proper  overspeed. 

(lU)  If  adequate  tests  cannot  be  per¬ 
formed  in  the  field,  the  Initiating  device 
may  be  removed  from  the  powered  plat¬ 
form  and  sent  to  a  shop  equipped  to  make 
such  a  test. 

(tv)  The  Inspection  shall  Include  a 
verification  of  the  proper  functioning  of 
the  secondary  brake.  If  an  adequate  test 
cannot  be  performed  in  the  field,  the 
hoisting  machine  may  be  removed  from 
the  building  and  sent  to  a  sh^  equipped 
to  make  such  a  test. 

(V)  If  any  twisting  machine  or  initi¬ 
ating  deviee  for  the  secondary  brake  sys¬ 
tem  is  removed  from  the  building  for 
testing,  all  reinstalled  and  directly  re¬ 
lated  components  shall  be  reinspected 
prior  to  reuiming  the  powered  platform 
tnstallatlcm  to  service. 

(5)  Adverse  soeather.  The  operation  of 
powered  platforms  during  severe  adverse 
weather  conditions  Is  prohibited. 
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(6)  Maintenance.  (1)  Required  main¬ 
tenance.  All  parts  of  equipment  on  which 
safe  (4>eraUon  depends  shall  be  mam- 
tained  in  proper  working  order  so  that 
they  perform  the  function  for  which  they 
are  intended. 

(U)  Broken  or  worn  parts,  worn  switch 
contacts,  brushes,  and  short  flexible  con¬ 
ductors  of  electrical  devices,  which  may 
Interfere  with  safe  operation,  shall  be  re- 
pli^ed  promptly.  Electrical  receptacles 
and  plugs  shall  be  replaced  promptly 
when  worn  or  damaged.  All  elecuical 
coimections  shall  be  kept  tight. 

(ill)  Components  of  the  ele'^tiieal  serv¬ 
ice  system  and  traveling  cables  shall  be 
replaced  when  damaged  or  substantially 
abraded. 

(iv)  Gears,  shafts,  bearings,  brakes, 
and  hoisting  drums  shall  be  maintained 
In  proper  alinement.  Gears  shall  be  re¬ 
placed  promptly  when  there  Is  evidence 
of  an^t^iable  wear. 

(7)  Cteantnq.  (i)  Controller  contactor* 
and  relays  shall  be  kept  clean  and  free 
from  dirt. 

(11)  All  other  parts  shall  be  kept  clean, 
if  their  proper  functioning  would  be  af¬ 
fected  by  the  presence  of  dirt  or  other 
contaminants. 

(8)  Periodic  reshackling  of  hoisting 
ropes.  The  hoisting  ropes  shall  be  re¬ 
shackled  at  the  nondrum  aids  at  inter¬ 
vals  not  exceeding  24  months.  In  re¬ 
shackling  the  ropes,  a  sufficient  length 
shall  be  cut  from  the  end  of  the  r<H>c  to 
remove  damaged  or  fatigued  portions. 

(9)  Making  safety  devices  inoperative. 
No  person  shall  at  any  time  make  any 
required  safety  device  or  electrical  pro¬ 
tective  device  inewerative.  except  when 
necessary  during  tests,  inspections,  and 
maintenance.  Immediately  up<m  comple¬ 
tion  of  such  test.  in^iecUons.  and  main¬ 
tenance.  the  devices  shall  be  restored  to 
their  normal  operating  condition. 

(10)  Damaged  rope.  Wire  ropes  shall 
be  replaced  whenever  there  are  six  or 
more  broken  wires  in  any  one  lay  of  the 
wire  rope,  or  whenever  the  ropes  are 
damaged  or  in  a  deteriorated  condition. 

(11)  Roof  track  system.  Roof  track 
svstems.  tiedowns,  or  similar  equipment. 
If  provided,  shall  be  maintained  in  proper 
workmg  order  so  that  they  perform  the 
function  for  which  they  arc  intended. 

(13)  Building  face  guiding  members. 
T-ralls.  indented  mulllons,  or  equivalent 
guides  located  in  the  face  of  the  building, 
if  provided .  shall  be  maintained  in  proper 
working  oi^er  so  that  they  perform  the 
function  for  which  they  are  intended. 
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Brackets  for  cable  stabilizers.  If  provided, 
shall  similarly  be  maintained  in  proper 
working  order. 

g  1910.67  Vcliirlr-RHiunlcd  rlevaling  and 
n»lating  work  platfornia. 

(a>  Definitions  applicable  to  tPiis  sec¬ 
tion — (1)  Aerial  device  Any  vehicle- 
mounted  deilce.  telescoping  or  articu¬ 
lating.  or  both,  which  Is  used  to  position 
personnel. 

(2)  Aerial  ladder.  An  serial  device 
consisting  of  a  single-  or  multlple-secUon 
extensible  ladder. 

(3)  Articulating  boom  platform  An 
aerial  device  with  two  or  more  hinged 
boom  sections. 

(4)  Extensible  boom  platform.  An 
aenal  device  (except  ladders)  with  a  tele¬ 
scopic  or  extensible  boom  Telescopic 
derricks  with  personnel  platform  at¬ 
tachments  shall  be  considered  to  be  ex¬ 
tensible  boom  platforms  when  used  with 
a  personnel  platform. 

(5)  Insulated  aerial  device.  An  aerial 
device  designed  for  work  on  energized 
lines  and  apparatus. 

<6)  Mobile  antt.  A  combination  of  an 
aerial  device,  its  vehicle,  and  related 
equipment. 

(7)  Platform.  Any  personnel-carrying 
device  (basket  or  bucket)  which  is  a 
conponent  of  an  aerial  device. 

(8)  Vehicle.  Any  carrier  that  is  not 
manually  propelled. 

(9)  Vertical  tower.  An  aerial  device 
designed  to  elevate  a  platfonn  in  a  sub¬ 
stantially  vertical  axis. 

(b)  General  reqairemenf*.  (1)  Unless 
otherwise  provided  in  this  section,  aerial 
devices  (aerial  lifts)  acquired  on  or 
after  July  1.  1975  shah  be  designed  and 
constructed  in  conformance  with  the 
applicable  requirements  of  the  American 
National  Standard  for  “Vehicle  Mounted 
Elevating  and  Rotating  Woilc  Plat¬ 
forms.”  ANSI  A92.2-1969.  including  ap¬ 
pendix.  Aerial  lifts  acquired  for  use  be¬ 
fore  July  1.  1975  which  do  not  meet  the 
requirements  of  ANSI  A92. 2-1969.  may 
not  be  used  after  July  1. 1976.  unless  they 
shall  have  been  modified  so  as  to  con¬ 
form  with  the  applicable  design  and  con¬ 
struction  requirements  of  ANSI  A92.2- 
1969.  Aerial  devices  Include  the  following 
types  of  vehicle-mounted  aerial  devices 
used  to  elevate  personnel  to  Jobsites 
above  ground:  (1)  Extensible  boom  plat¬ 


forms.  (U)  aerial  ladders.  (liD  articulat¬ 
ing  boom  platforms.  (Iv)  vertical  towers, 
and  (V)  a  combination  of  any  of  the 
above.  Aerial  equipment  may  be  made  of 
metal,  wood,  fiberglass  reinforced  plas¬ 
tic  (FRP),  or  other  material;  may  be 
powered  or  manually  operated;  and  are 
deemed  to  be  aerial  lifts  whether  or  not 
they  are  capable  of  rotating  about  a  sub¬ 
stantially  vertical  axis. 

(2)  Aerial  lifts  may  be  "field  modi¬ 
fied"  for  uses  oUier  than  those  Intended 
by  the  manufacturer,  provided  the  modi¬ 
fication  has  been  certified  in  w'rlting  by 
the  maoutacturer  or  by  any  other  equiv¬ 
alent  entity,  such  as  a  nationally  recog¬ 
nized  testing  laboratory,  to  be  In  con¬ 
formity  with  all  applicable  provisions  of 
ANSI  A92.2-1969  and  this  section,  and 
to  be  at  least  as  safe  as  the  equipment 
was  before  modification. 

(3)  The  requirements  of  this  section 
do  not  apply  to  firefighting  equipment 
or  to  ^e  vehicles  upon  which  aerial  de¬ 
vices  are  mounted,  except  with  respect  to 
the  requirement  that  a  vehicle  be  a 
stable  support  for  the  aerial  device. 

(4)  When  operating  aerial  lifts  prox¬ 
imate  to.  under,  over,  by  or  near  electric 
power  lines,  the  requirements  of  this 
paragraph  (b)  (4)  shall  apply. 

(1)  The  following  clearances  shall  be 
mamtalned: 

(A)  For  Lines  rated  at  50kV  or  less,  the 
minimum  clearance  between  the  lines 
and  any  part  of  the  aerial  lift  shall  be 
at  least  10  feet; 

(B)  When  the  lines  are  rated  in  excess 
of  50  kV.  the  minimum  clearance  be¬ 
tween  the  lines  and  any  part  of  the 
aerial  lift  shall  be  at  least  10  feet  plus  0  4 
inch  for  each  kilovolt  in  excess  of  50kV. 
or  twice  the  length  of  the  line  insulator, 
but  never  less  than  10  feet; 

<C)  the  requironents  set  ^rth  In 
paragraph  (b)  (4)  (i)  of  this  section  do 
not  apply  (1)  where  the  work  is  per¬ 
formed  from  an  aerial  device  Insulated 
for  the  work,  and  the  woric  is  performed 
by  either  teleccMnmunlcatlons  employees, 
line-clearance  tree-trlmmlng  employees, 
or  electric  utility  employees;  or  (2) 
where  the  electric  pow’er  transmission 
or  distribution  lines  have  been  de-ener- 
gized  and  visibly  grounded  at  the  point 
of  work,  or  where  insulating  barriers,  not 
a  part  of  or  an  attachment  to  tlie  aerial 
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lift,  have  been  erected  to  prevent  phys¬ 
ical  contact  with  the  lines. 

(il)  Proximity  warning  devices  may  be 
used,  but  not  in  lieu  of  meeting  the  re¬ 
quirements  contained  in  paragraph  (b) 
<4)  (i)  of  this  section. 

(iii)  The  owner  of  the  lines  or  his  au¬ 
thorized  representative  shall  be  notified 
and  provided  with  all  pertinent  informa¬ 
tion  before  the  commencement  of  opera¬ 
tions  near  electrical  lines. 

(iv)  Any  overhead  wire  shall  be  con¬ 
sidered  to  be  an  energized  line  until  the 
owner  of  the  line  or  his  authorized  rep- 
re.<^entative  states  that  it  is  deenergiz^. 

(c)  Speci/lc  rcQuirements — (1)  Lad¬ 
der  trucks  and  tower  trucks.  Before  the 
truck  is  moved  for  highway  travel,  aerial 
ladders  shall  be  secured  in  the  lower 
traveling  position  by  the  locking  device 
above  the  truck  cab.  and  the  manually 
operated  device  at  the  base  of  the  lad¬ 
der.  or  by  other  equidly  effective  means 
(e  g.,  cradles  which  prevent  rotation  of 
the  ladder  in  combination  with  positive 
acting  linear  actuators) . 

.  (2)  Extensible  an4  articulating  boom 
platforms.  <i)  Lift  controls  shall  be  tested 
each  day  prior  to  use  to  determine  that 
such  controls  are  in  safe  working  con¬ 
dition. 

<il)  Only  trained  persons  shall  oper¬ 
ate  an  aerial  lift. 

(lit)  Belting  off  to  an  adjacent  pole, 
structure,  or  equipment  wliile  working 
from  an  aerial  lift  shall  not  be  per¬ 
mitted. 

<iv>  Employees  shaU  always  stand 
firmly  on  the  floor  of  the  basket,  and 
shall  not  sit  or  climb  on  the  edge  of  the 
basket  or  use  planks,  ladders,  or  other 
devices  for  a  work  position. 

(v)  A  body  belt  shall  be  worn  and  a 
lanyard  attached  to  the  boom  or  basket 
when  working  from  an  aerial  lift. 

(vi)  Boom  and  basket  load  limits 
specified  by  the  manufacturer  shall  not 

exceeded. 

(vii)  The  brakes  shall  be  set  and  out¬ 
riggers,  when  used,  shall  be  positioned 
on  pads  or  a  solid  surface.  Wheel  chocks 
shall  be  installed  before  using  an  aerial 
lift  on  an  incline. 

(viii)  An  aerial  lift  truck  may  not  be 
moved  when  the  boom  is  elevated  in  a 
working  position  with  men  in  the  bas¬ 
ket.  except  for  equipment  which  is 
speciflcally  designed  for  this  type  of 


operation  in  accordance  with  the  pro¬ 
visions  of  paragraphs  (b)(1)  and  <b) 

(2)  of  this  section. 

(ix>  Articulating  boom  and  extensible 
boom  platforms,  primarily  designed  as 
personnel  carriers,  shall  have  both  plat¬ 
form  (upper)  and  lower  controls.  Upper 
controls  shall  be  in  or  beside  the  plat¬ 
form  within  easy  reach  of  the  operator 
Lower  controls  shall  provide  for  over¬ 
riding  the  upper  controls.  Controls  shall 
be  plainly  marked  as  to  their  function 
Lower  level  controls  shall  not  be  operated 
unless  permission  has  been  obtained 
from  the  employee  In  the  lift,  except  in 
case  of  emergency. 

(X)  Climbers  shall  not  be  worn  while 
performing  work  from  an  aerial  lift 

(xi)  The  insulated  portion  of  an  aerial 
lift  shall  not  be  altered  in  any  manner 
that  might  reduce  its  insulating  value 

(xii)  Before  moving  an  aerial  lift  for 
travel,  the  boom(s>  shall  be  inspected  to 
see  that  it  is  properly  cradled  and  out¬ 
riggers  are  in  stowed  position,  except  as 
provided  in  paragraph  (e)(2>(viii)  of 
this  section. 

(3)  EUctrical  tests.  Electrical  tests 
shall  be  made  in  conformance  with  the 
requirements  of  ANSI  A92. 2-1969,  Sec¬ 
tion  5.  However,  equivalent  DC  voltage 
tests  may  be  used  jn  lieu  of  the  AC  volt¬ 
age  test  specified  in  A92. 2-1969.  DC  volt¬ 
age  tests  which  are  approved  by  the 
equipment  manufacturer  or  equivalent 
entity  shall  be  considered  an  equivalent 
test  for  the  purpose  of  this  paragraph 
(c)(3). 

(4)  Bursting  safety  factor.  All  critical 
hydraulic  and  pneumatic  components 
shall  comply  with  the  provisions  of  the 
American  National  Standards  Institute 
standard.  ANSI  A92.2-1969,  Section  4.9 
Bursting  Safety  Factor.  Critical  com¬ 
ponents  are  those  in  which  a  failure 
would  result  in  a  free  fall  or  free  rotation 
of  the  boom.  All  noncritical  components 
shall  have  a  bursting  safety  factor  of  at 
least  two  to  one. 

(5)  Welding  standards.  All  welding 
shall  conform  to  the  following  Automo¬ 
tive  Welding  Society  (AWS)  Standards. 
SIS  applicable: 

(1)  Standard  Qualification  Procedure. 
AWS  B3.0-41. 

(ii)  Recommended  Practices  for  Auto¬ 
motive  Welding  Design.  AiyS  D8.4-61. 


(iii)  Standard  Qualification  of  Weld¬ 
ing  Procedures  and  Welders  for  Piping 
and  Tubing.  AWS  DlO.9-69. 

(lv>  Specifications  for  Welding  High¬ 
way  and  Railway  Bridges.  AWS  D2.0-69 
(39  FR  23502.  June  27.  1974.  as  amended  at 
40  FR  13439.  Mar.  26.  1975) 
g  191(1.68  Manlirta. 

(а)  Definitions  applicable  to  this  sec¬ 
tioned)  Handhold  (Handgrip).  A 
liandhold  is  a  device  attached  to  the  belt 
which  can  be  grasped  by  the  passenger  to 
provide  a  means  of  maintaining  balance. 

(2)  Open  type.  One  which  has  a  hand¬ 
grip  surface  fully  exposed  and  capable 
of  being  encircled  by  the  passenger's 
Angers. 

(3)  Closed  type.  A  cup-shaped  device, 
open  at  the  top  in  the  direction  of  travel 
of  the  step  for  which  it  is  to  be  used, 
and  closed  at  the  bottom,  into  which  the 
passenger  may  place  his  Angers. 

(4)  Limit  switch.  A  device,  the  pur¬ 
pose  of  which  is  to  cut  off  the  power  to 
the  motor  and  apply  the  brake  to  stop 
the  carrier  In  the  event  that  a  loaded 
step  passes  the  terminal  lantting. 

(5)  Manlift.  A  device  consisting  of  a 
power-driven  endless  belt  moving  In  one 
direction  only,  and  provided  with  steps 
or  platforms  and  handholds  attached  to 
it  for  the  transportation  of  personnel 
from  floor  to  floor. 

(б)  Rated  speed.  Rated  speed  is  the 
speed  for  which  the  device  is  designed 
and  installed. 

(7)  Split-rail  switch.  An  electric  limit 
switch  operated  mechanically  by  the 
rollers  on  the  manlift  steps.  It  consists  of 
an  additional  hinged  or  "split"  rail, 
mounted  on  the  regular  gulder^l,  over 
which  the  step  rollers  pass.  It  is  sprtog- 
loaded  in  the  "split"  position.  If  the  step 
supports  no  load,  the  rollers  will  "bump" 
over  the  switch:  if  a  loaded  step  should 
pass  over  the  section,  the  split  rail  will 
be  forced  straight,  tripping  the  switch 
and  opening  the  electrical  circuit. 

(8)  Step  (platform).  A  step  Is  a 
[Mssengcr  carrying  unit. 

(9)  Travel.  The  travel  is  the  distance 
between  the  centers  of  the  top  and  bot¬ 
tom  pulleys. 

(b)  General  requirements — (1)  Appff- 
caffon.  This  section  applies  to  the  con¬ 
struction,  maintenance,  inspection,  and 
operation  of  manlifts  in  relation  to  acci¬ 


dent  hazards.  Manlifts  covered  by  this 
section  consist  of  platforms  or  brackets 
and  accompanying  handholds  mounted 
on.  or  attached  to  an  endless  belt,  operat¬ 
ing  vertically  in  one  direction  only  and 
being  supported  by.  and  driven  through 
pulleys,  at  the  top  and  bottom.  These 
manlifts  are  intended  for  conveyance  of 
persons  (mly.  It  is  not  intended  that  this 
section  cover  moving  stairways,  elevators 
with  enclosed  platforms  ("Paternoster" 
elevators),  gravity  lifts,  nor  conveyors 
used  only  for  conveying  material.  This 
section  applies  to  manlifts  used  to  carry 
only  personnel  trained  and  authorized  by 
the  employer  In  their  use. 

(2)  Purpose.  The  purpose  of  this  sec¬ 
tion  is  to  provide  reasonable  safety  for 
life  and  limb. 

(3)  i>cst£m  requiremenfs.  All  new  man- 
lift  installaticms  and  equipment  installed 
after  the  effective  date  of  these  regula¬ 
tions  shall  meet  the  design  requirements 
of  the  "American  National  Safety  Stand¬ 
ard  for  Manlifts  ANSI  A90.1-1969",  and 
the  requirements  of  this  section. 

(4)  Reference  to  other  codes  and  sub- 
parts.  The  following  codes,  and  subparts 
of  this  part,  are  applicable  to  this  sec¬ 
tion.  Safety  Code  for  Mechanical  Power 
Transmission  Apparatus  ANSI  B15.1- 
1953  (R  1958)  and  Subpart  O:  National 
Electrical  Code,  NPPA  70-1971;  ANSI 
Cl-1971  (Rev.  of  Cl-1968)  and  Subpart 
S;  Safety  Code  for  Fixed  Ladders.  ANSI 
A14.3-1956  and  Safety  Requirements  for 
Floor  and  Wail  Openings.  Railings  and 
Toeboards.  ANSI  A12.1-I967  and  Sub¬ 
part  D. 

(5)  Floor  openings — (1)  Allowable 
size.  Floor  openings  for  both  the  "up" 
and  "down"  runs  shall  be  not  less  than 
28  Inches  nor  more  than  36  inches  in 
width  for  a  12-inch  belt;  not  less  than  34 
inches  nor  more  than  38  Inches  for  a 
t4-lDch  belt:  and  not  less  than  36  Inches 
nor  more  than  40  inches  for  a  16-inch 
belt  and  shall  extend  not  less  than  24 
inches,  nor  more  than  28  inches  from  the 
face  of  the  belt. 

(il)  Uniformity.  All  floor  openings  for 
a  given  manlift  shall  be  uniform  in  size 
and  shall  be  approximately  circular,  and 
each  shall  be  located  vertically  above 
the  opening  below  It. 

(6)  Landing — (1)  Vertical  clearance. 
The  clearanace  between  tlie  floor  or 
mounting  platform  and  the  lower  edge 
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for  the  conical  guard  above  It  required 
by  subparagraph  (7)  of  this  paragraph 
shall  not  be  less  than  7  feet  6  inches. 
Where  this  clearance  cannot  be  obtained 
no  access  to  the  manlift  shall  be  pro¬ 
vided  and  the  manlift  runway  shall  be 
enclosed  where  It  passes  through  such 
floor. 

(11)  Clear  landing  space.  The  landing 
space  adjacent  to  the  floor  openings 
shall  be  free  from  obstruction  and  kept 
clear  at  all  times.  This  landing  space 
shall  be  at  least  2  feet  In  width  from 
the  edge  of  the  floor  opening  used  for 
mounting  and  dismounting. 

(ill)  Lighting  and  lasiding.  Adequate 
lighting,  not  less  than  $-foot  candles, 
shall  be  provided  at  each  floor  landing  at 
all  times  when  the  lift  is  in  operation. 

(Iv)  Landing  surface.  The  landing 
surfaces  at  the  entrances  and  exits  to  the 
manlift  shall  be  constructed  and  main¬ 
tained  as  to  provide  safe  footing  at  all 
times. 

(V)  Bmerge  '-cy  landings.  Where  there 
is  a  travel  of  50  feet  or  more  between 
floor  landings,  one  or  more  emergency 
landings  shall  be  provided  so  that  there 
will  be  a  landing  (either  floor  or  aner- 
gency)  for  every  25  feet  or  less  of  man- 
Uft  travel. 

(a)  Emergency  landings  shall  be 
accessible  from  both  the  "up"  and 
"down"  rxmgs  of  the  manlift  and  shall 
give  access  to  the  ladder  required  in 
subparagraph  (12)  of  this  iMiragraph. 

(b)  Emergency  landings  shall  be  com¬ 
pletely  enclosed  with  a  standard  railing 
and  toeboard. 

(c>  Platforms  constructed  to  give 
access  to  bucket  elevators  or  other  equip¬ 
ment  for  the  purpose  of  inspection,  lubri¬ 
cation.  and  repair  may  also  sCrve  as 
emergency  landings  under  this  rule.  AU 
such  platforms  will  then  be  considered 
part  of  the  emergency  landing  and  shall 
be  provided  with  standard  railings  snd 
toeboards. 

(7)  Guards  on  underside  of  floor 
openings — (1)  Fixed  type.  On  the  ascend¬ 
ing  side  of  the  manlift  floor  openings 
shall  be  provided  with  a  loevel  guard  or 
cone  meeting  the  following  require¬ 
ments: 

(g)  The  cone  shall  make  an  angle  of 
not  less  than  45*  with  the  horizontal.  An 
angle  of  60*  or  greater  shall  be  used 
where  ceiling  heights  permit. 


(b)  The  lower  edge  of  this  guard  shall 
extend  at  least  42  inches  outward  from 
any  handhold  on  the  belt.  It  shall  not 
extend  beyond  the  upper  surface  of  the 
fl<x>r  above. 

(c>  The  cone  shall  be  made  of  not  less 
than  No.  18  DB.  gauge  sheet  steti  or 
material  of  equivalent  strength  or  stiff¬ 
ness.  The  lower  edge  shall  be  rolled  to  a 
minimum  diameter  of  one-half  inch  and 
the  interior  shall  be  smooth  with  no 
rivets,  bolts  or  screws  protruding. 

(il)  Floating  type.  In  lieu  of  the  flxed 
guards  specifled  in  subdivision  (1)  of  this 
subparagraph  a  floating  type  safety  cone 
may  be  used,  such  floating  cones  to  be 
mounted  on  hinges  at  least  6  inches  be¬ 
low  the  underside  of  the  floor  and  so 
constructed  as  to  actuate  a  limit  switch 
should  a  force  of  3  pounds  be  applied  (m 
the  edge  of  the  cone  closest  to  the  hinge. 
The  depth  of  this  floating  cone  need  not 
exceed  12  inches. 

(8)  Protection  of  entrances  and 
exits — (i)  Guardrail  requirement.  The 
entrances  and  exits  at  all  floor  landings 
affording  access  to  the  manlift  shall  be 
guarded  by  a  maze  (staggered  railing) 
or  a  handrail  equipped  with  self-closing 
gates. 

(li)  Construction.  The  rails  shall  be 
standard  guardrails  with  toeboards 
meeting  the  provisions  of  the  Safety  Re¬ 
quirements  tor  Floor  and  Wall  Open¬ 
ings,  Railings  and  Toeboards,  ANSI 
A12.1>1967  and  section  1910.23. 

(ill)  Gates.  Oates,  if  used,  shall  open 
outward  and  shall  be  self-closing.  Cor¬ 
ners  of  gates  shall  be  rounded. 

(lv>  Maze.  Maze  or  staggered  openings 
shall  offer  no  direct  passage  between  en¬ 
closure  and  outer  floor  space. 

(V)  Except  where  building  layout  pre¬ 
vents.  entrances  at  all  landings  shall  be 
in  t^e  same  relative  position. 

[[yi)  If  located  In  buildings  to  which 
the  public  has  access,  such  manlift  or 
manlifts  shall  be  locat^  in  an  enclosure 
protected  by  self-closing  spring-locked 
doors.  Keys  to  such  doors  shall  be  limited 
to  authorized  personnel 

(9)  Guards  for  openings — (1)  Con- 
struction.  The  floor  C8>ening  at  each 
landing  shall  be  guarded  on  sides  not 
used  for  entrance  or  exit  by  a  wall,  a 
railing  and  toeboard  or  by  panels  of  wire 
mesh  of  suitable  strength. 

(ii)  Height  and  location.  Such  rails  or 
guards  shall  be  at  least  42  Inches  in 


height  on  the  up-running  side  and  66 
inches  on  the  do^-n-running  side. 

(10)  Botfow  arrangement — d)  Bot¬ 
tom  landing.  At  the  bottom  landing  the 
clear  area  shall  be  not  smaller  than  the 
area  enr'losed  by  the  guardrails  on  the 
floors  above,  and  any  wall  in  front  of 
the  down-running  side  of  the  belt  shall 
be  not  less  than  48  inches  from  the  face 
of  the  belt.  This  space  shall  not  be  en¬ 
croached  upon  by  stairs  or  ladders. 

(11)  Location  of  lower  pulley.  The  lower 
(boot)  pulley  shall  be  installed  so 
that  it  is  supported  by  the  lowest  land¬ 
ing  served.  The  sides  of  the  pulley  sup¬ 
port  shall  be  guarded  to  prevent  contact 
with  the  pulley  or  the  steps. 

(tii)  Mounting  platform.  A  mounting 
platform  shall  be  provided  in  front  or 
to  one  side  of  the  uprun  at  the  lowest 
landing,  unless  the  floor  level  is  such  that 
the  following  requirement  can  be  met: 
The  floor  or  platform  .shall  be  at  or  above 
the  point  at  which  the  upper  surface 
of  the  ascending  step  completes  its  turn 
and  assumes  a  horizontal  position. 

(Iv)  Guardrails.  To  guard  against 
persons  walking  under  a  descending 
step,  the  area  on  the  downside  of  the 
manlift  shall  be  guarded  in  accordance 
with  subparagraph  (8)  of  this  para¬ 
graph.  To  guard  against  a  person  get¬ 
ting  between  the  mounting  platform  and 
an  ascending  step,  the  area  between  the 
belt  and  the  platform  shall  be  protected 
by  a  guardrail. 

(11)  Top  arrangements — (1)  Clear¬ 
ance  from  floor.  A  top  clearance  shall  be 
provided  of  at  least  11  feet  above  the  top 
terminal  landing.  This  clearance  shall 
be  maintained  from  a  plane  through 
each  face  of  the  belt  to  a  vertical  cy¬ 
lindrical  plane  having  a  diameter  2  feet 
greater  than  the  diameter  of  the  floor 
opening,  extending  upward  from  the  top 
Soor  to  the  celling  on  the  up-nmnlng 
side  of  the  belt.  No  encroachment  of 
structural  or  machine  supporting  mem¬ 
bers  within  this  space  will  be  permitted. 

(il)  Pulley  clearance,  (a)  There  shall 
be  a  clearance  of  at  least  5  feet  between 
the  center  of  the  head  pulley  shaft  and 
any  celling  obstruction. 

(b)  The  center  of  the  head  pulley 
shaft  shall  be  not  less  than  6  feet  above 
the  top  terminal  landing. 

(iii)  Emergency  grab  rail.  An  emer¬ 
gency  grab  bar  or  rail  and  platform  shall 


be  provided  at  the  head  pulley  when  the 
distance  to  the  head  pulley  Is  over  6  feet 
above  the  top  landing,  otherwise  only  a 
grab  bar  or  rail  is  to  be  provided  to 
permit  the  rider  to  swing  free  should  the 
emergency  stops  become  Inoperative. 

(12)  Emergency  exit  ladder.  A  flxed 
metal  ladder  accessible  from  both  the 
"up"  and  "down"  nm  of  the  manlift 
shall  be  provided  for  the  entire  travel 
of  the  manlift.  Such  ladder  shall  be  In 
accordance  with  the  existing  ANSI 
Ai4.3-1956.  Safety  Code  for  Fixed  Lad¬ 
ders  and  section  1910.27. 

(13)  Superstructure  bracing.  Manlift 
rails  shall  be  secured  in  such  a  manner 
as  to  avoid  spreading,  vibration,  and 
mlsalinement. 

(14)  Illumination — (1)  General.  Both 
runs  of  the  manlift  shall  be  illuminated 
at  all  times  when  the  lift  Is  in  operation. 
An  intensity  of  not  less  than  1-foot 
candle  shall  be  maintained  at  all  points 
(However,  see  subparagraph  (6)  (ill)  of 
this  paragraph  for  Illumination  require¬ 
ments  at  landings.) 

(il)  Control  of  illumination.  Lighting 
of  manlift  runways  shall  be  by  means  of 
circuits  permanently  Ued  in  to  the  build¬ 
ing  circuits  (no  switenes),  or  shall  be 
controlled  by  switches  at  each  landing. 
Where  separate  switches  are  provided  at 
each  landing,  any  switch  shall  turn  on 
all  lights  necessary  to  illuminate  the  en¬ 
tire  runway. 

(15)  Weather  protection.  The  entire 
manlift  and  Its  driving  mechanism  ^all 
be  protected  from  the  weather  at  all 
times 

(c)  Mechanical  requirements — (1) 
Machines,  general — (1)  Brakes — Brakes 
provided  for  stopping  and  holding  a 
manlift  shall  be  inherently  self-engag¬ 
ing,  by  requiring  power  or  force  from  an 
external  source  to  cause  disengagement. 
The  brake  shall  be  electrically  released, 
and  shall  be  ai>pUed  to  the  motor  shaft 
for  direct-connected  units  or  to  the  Input 
shaft  for  belt-driven  units.  The  brake 
shall  be  capable  of  stopping  and  holding 
the  manlift  when  the  descending  side 
is  loaded  with  250  lb  on  each  step. 

(11)  Belt,  (a)  The  belts  shall  be  of 
hard-woven  canvas,  rubber-coated  can¬ 
vas.  leather,  or  other  material  meeting 
the  strength  requirements  of  paragraph 
(b)  (3)  of  this  section  and  having  a  co¬ 
efficient  of  friction  such  that  when  used 
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in  conjunction  with  an  adequate  tension 
device  it  will  meet  the  bnJu  test  spec!* 
fled  in  subdivision  (I)  of  this  subpara¬ 
graph 

<b>  The  width  of  the  belt  shall  be  not 
less  than  inches  for  a  travel  not  ex¬ 
ceeding  100  feet,  not  less  than  14  inches 
for  a  travel  greater  than  100  feet  but 
not  exceeding  100  feet  and  16^  Inches  for 
a  travel  exceeding  ISO  feet. 

(e>  A  belt  that  has  become  tom  while 
In  use  on  a  manllft  Aall  not  be  spliced 
and  put  back  in  service. 

(2)  Spe«i — (i)  Maximum  tpeed.  No 
manlift  designed  for  a  speed  in  excess 
of  80  feet  per  minute  shall  be  installed 

(3)  Platforms  or  steps — (i)  Minimum 
depth.  Steps  or  platforms  shall  be  not 
less  than  12  incites  nor  more  than  14 
Inches  deep,  measured  frcun  the  belt  to 
the  edge  of  the  step  or  platform. 

(U)  Width.  The  width  of  the  step  or 
(riatform  shall  be  not  less  than  width 
of  the  belt  to  which  it  is  attached. 

(iii)  Distance  between  steps.  The  dis¬ 
tance  between  steps  shall  be  equally 
spaced  and  not  less  than  16  feet  meas¬ 
ured  from  the  upper  surface  of  one  step 
to  the  upper  surface  of  the  next  step 
above  It. 

(Iv)  Angle  of  step.  The  surface  of  the 
step  shall  make  approximately  a  right 
angle  with  the  “up"  and  “down"  run  of 
the  belt,  and  shall  travel  in  the  approxi¬ 
mate  horizontal  position  with  ilte  “up” 
and  “down**  run  o!  the  belt. 

(V)  Surfaces.  The  upper  or  working 
surfaces  of  the  step  shall  be  of  a  material 
having  Inherent  honsllp  characteristics 
<coeflllcient  of  friction  not  less  than  0  6) 
or  shall  be  covered  completely  by  a  non- 
slip  tread  seemly  fastened  to  It. 

(Vi)  Strenffft  of  step  supports.  When 
subjected  to  a  load  of  400  pounds  applied 
at  the  approximate  center  of  the  step, 
step  frames,  or  supports  and  their  guides 
shall  be  of  adequate  strength  to; 

(a)  Prevent  the  disengagement  of  any 
step  roller. 

(b)  Prevent  any  appreciable  misaline- 
ment. 

<c)  Prevent  any  visible  deformaUon  of 
the  steps  or  Its  support. 

(vli)  ProbtWfion  of  steps  without 
handholds.  No  steps  shall  be  provided  un¬ 
less  there  is  a  corresponding  handhold 
above  or  below  it^  meeting  the  require¬ 
ments  of  subparagraph  (4)  of  this  para¬ 


graph.  If  a  step  is  removed  for  repairs 
or  permanently,  the  handholds  immedi¬ 
ately  above  and  below  it  shall  be  removed 
before  the  lift  is  a^ain  placed  in  service 

(4)  Handholds — (i)  Location.  Hand¬ 
holds  attached  to  the  belt  shall  be  pro¬ 
vided  and  Installed  so  that  they  are  not 
less  than  4  feet  nor  more  than  4  feet  8 
Inches  above  Uie  step  tread.  These  shall 
be  so  located  as  to  be  available  on  the 
both  “up"  and  “down"  run  of  the  belt 
(ii>  Size.  The  grab  surface  of  the 
handhold  shall  be  not  less  than  4H 
inches  in  width,  not  less  than  S  inches  in 
depth,  and  shall  provide  2  Inches  of 
clearance  from  the  belt.  Fastenings  for 
handholds  shall  be  located  not  leas  than 
i  inch  from  the  edge  of  the  belt. 

(liif  Strength  The  handhold  shall  be 
capable  of  withstanding,  without  dam¬ 
age.  a  load  of  300  pounds  applied  paral¬ 
lel  to  the  run  of  the  belt. 

<iv)  Prohibition  of  handhold  without 
steps.  No  handhold  shall  be  provided 
aithout  a  corres^nding  step.  If  a  hand¬ 
hold  is  removed  permanently  or  tempo¬ 
rarily.  the  correspmiding  step  and  hand¬ 
hold  for  thi  oppiwite  direction  of  travel 
shall  also  be  removed  before  the  lift  U 
again  placed  in  service. 

(v)  Type.  All  handholds  shall  be  of 
the  closed  type. 

<5)  Vp  limit  stops — (1)  Requirements 
Two  separate  automatic  stop  devices 
shall  be  provided  to  cut  off  the  power 
and  apply  the  brake  when  a  loaded  step 
passes  the  upper  terminal  landing  One 
of  these  shall  consist  of  a  split-rail 
switch  mechanically  operated  by  the  step 
roller  and  located  not  more  than  6 
inches  above  the  top  terminal  landing 
The  second  automatic  stop  device  may 
consist  of  any  of  the  following : 

(a>  Any  split-rail  switch  placed  6 
Inches  above  and  on  the  side  opposite  the 
first  limit  switch 

(b)  An  electronic  device. 

(c>  A  switch  actuated  by  a  lever,  rod. 
or  plate,  the  latter  to  be  placed  on  the 
“up”  side  of  the  head  pulley  so  as  to  Just 
clear  a  passing  step. 

(ti)  Manual  reset  location  After  the 
manlift  has  been  stopped  by  a  stop  device 
it  shall  be  necessary  to  reset  the  auto¬ 
matic  st(H>  manually.  The  device  shall  be 
so  located  that  a  person  resetting  it  shall 
have  a  clear  view  of  both  the  “up”  and 
“down”  runs  of  the  manlift.  It  shall  not 
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Inspection  log.  A  written  record  (v)  Blasting  ca 
shall  be  kept  of  findings  at  each  inspec-  where  the  operate 
Uon.  Records  of  inspection  shall  be  made  operates  the  blastii 
available  to  the  Assistant  Secretary  of  opening  or  openinc 
Labor  or  his  duly  authorized  represent-  (vl)  Clean  air.  A 
ativej  H  cause  hai 

(SoDRcs:  ANSI  A0O.1-19O9  Safety  Code  for  individual  If  it  is 
Manlifta.)  periods  of  time. 


6  1910.69  Source*  of  elandardt. 

Sec.  Source 

1910.64  ANSI  A120.1-1970  Safety  Code  for 
Powered  Platforms  for  Extenor 
Buildiug  Maintenance. 

1910  67  ANSI  A92.2-1969.  American  Nationai 
Standard  for  Vehicle-Mounted 
Elevating  and  Rotating  Work 


§1910.70  Standards  organiration^ 
Specific  standards  of  the  following  or¬ 
ganizations  have  been  referenced  in  this 
subpait.  Copies  of  the  standards  may  be 
obtained  from  the  issuing  organization 
American  National  Standard!)  InivUtute 
1430  Broadway 
New  York.  New  York  10016 
Amenran  W’eldlng  Society 
2501  NW  7th  Street 
Miami.  Florida  33125 

(99  FR  23502.  June  27.  1974  as  amended  at 
40  PR  13440.  March  2C.  1975] 

SubpoH  G-— Occupational  Health  and 
Environmentol  Control 
§  1910.94  Vratilalion. 

(a)  Abrasive  blasting — fl)  DefinU 
tions  applicable  to  this  paragraph — (i) 
Abrast:>e.  A  solid  substance  used  in  an 
abrasive  blasting  operation.  . 

(ii)  Abrosive-blasting  respirator.  A 
conunuous  flow  air-line  respirator  con¬ 
structed  so  that  it  will  cover  Uic  w'earer’t 
head.  neck,  and  shoulders  to  protf^ct  him 
from  rebounding  abrasive. 

(ill)  Blast  cleaning  barrel  A  complete 
enclosure  which  rotates  on  an  axis,  or 
which  has  an  internal  moving  tread  to 
tumble  the  part.s  in  order  to  expose  vari¬ 
ous  surfaces  of  the  parts  to  the  action  of 
an  automatic  blast  spray. 

(iv)  Blast  cleaning  room.  A  complete 
enclosure  in  whlgh  blasting  operations 
are  performed  and  where  the  operator 
works  Inside  of  the  room  to  operate  the 
blastthg  nozzle  and  direct  the  flow  of  the 
abrasive  material. 


(v)  Blasting  cabinet.  An  enclosure 
where  the  operator  stand.s  outside  and 
operates  the  blasting  nozzle  through  an 
opening  or  openings  in  the  mclosurc. 

(vi)  Clean  air.  Air  of  such  purity  that 
It  will  not  cause  haim  or  discomfort  to  an 
individual  If  it  is  inhaled  for  extended 
periods  of  time. 

(vil)  Dust  collector.  A  device  or  com¬ 
bination  of  devices  for  separating  dust 
from  the  air  liandled  by  an  exhaust 
ventilation  system. 

(viil)  Exhaust  ventilation  system.  A 
system  for  removing  contaminated  air 
from  a  space,  comprising  two  or  more 
of  the  following  elements  (o)  enclosure 
or  hood,  (b)  duct  work,  (c)  dust  collect¬ 
ing  equipment.  4d>  exhauster,  and  (e) 
discharge  stack. 

(ix)  Particulate -filter  respirator.  An 
atr  purifying  respirator,  commonly  re¬ 
ferred  to  as  a  dust  or  a  fume  respirator 
which  removes  most  of  the  dust  or  fume 
from  Ihe  air  pa^s^ng  through  the  device 

(X)  Respirable  dust.  Airborne  dust  In 
sizes  capable  of  passing  tlirough  the  up¬ 
per  respiratory  system  to  reach  Uw 
lower  lung  iiassages. 

<xi)  Rotary  blast  cleaning  table  An 
enclosure  where  the  pieces  to  be  cleaned 
arc  positioned  on  a  rotating  table  and  are 
pa.vsed  automatically  through  a  scries  of 
blast  sprays. 

ixii)  Abrasive  blasting.  The  forcible 
application  of  an  abrasive  to  a  surface 
by  pneumatic  pressure,  hydraulic  pres¬ 
sure.  or  centrifugal  force. 

<2)  Dust  hazards  from  abrasive  blast¬ 
ing.  Ill  Abrasives  and  the  surface 
coatings  on  the  mateiials  blasted  are 
siiattered  and  pulverized  during  bla.sting 
operations  and  the  dust  formed  w  ill  con¬ 
tain  particles  of  respirable  size.  The  com¬ 
position  and  toxicity  of  the  dust  from 
4hc,FC  sources  shall  be  considered  m  mak¬ 
ing  an  evaluation  of  the  potential  health 
hazards. 

(ii)  The  concentration  of  respirable 
dust  or  fume  in  the  breathing  zone  of 
the  abrasive-blasting  operator  or  any 
oUier  worker  shall  be  kept  below  the 
levels  specified  in  f  1910  1000. 

<iil)  Organic  abrasives  which  are  com¬ 
bustible  shall  be  used  only  in  automatic 
systems.  Where  flammable  or  explosive 
dust  mixtures  may  be  present,  the  con¬ 
struction  of  the  equipment,  including 
the  exhaust  system  and  all  electric 


be  possible  to  reset  the  device  from  any 
step  or  iiriatfonn. 

(Ui)  Cut-off  point.  The  initial  limit 
stop  device  shall  function  so  that  the 
manlift  will  be  stopped  before  the  loaded 
step  has  reached  a  point  24  inches  above 
the  top  terminal  landing. 

<lT)  Electrical  requirements,  (a) 
Where  such  switches  open  the  main 
motor  circuit  directly  they  shall  be  of  the 
multipole  t.Mie. 

(b)  Where  electronic  devices  are  used 
they  shall  be  so  designed  and  Installed 
that  failure  will  result  in  shutting  off  the 
power  to  the  driving  motor. 

(c>  Where  flammable  vapors  or  dusts 
may  be  present  all  electrical  Installa¬ 
tions  shall  be  in  accordance  srlih  the 
National  Electrical  Code.  NFPA  70.1971 ; 
ANSI  Cl-1971  (Rev.  of  C1.1968).  re¬ 
quirements  for  such  locations. 

id)  Unless  of  the  oil-immersed  ^rpe 
controller  contacts  carryli^  the  main 
motor  current  shall  be  copper  to  carbon 
or  equal,  except  where  the  circuit  Is 
broken  at  two  or  more  points 
simultaneously. 

(6)  En^gency  Stop — <1>  General.  An 
emergen^  stop  means  shall  be  provided. 

(ii)  Locorion.  This  stop  means  shall  be 
within  easy  reach  of  the  ascending  and 
descending  runs  of  the  belt. 

(Ui)  Operorion.  This  stop  means  shall 
be  so  connected  with  the  control  lever 
or  operating  jnechanism  that  it  wUl  cut 
off  the  power  and  apply  the  brake  when 
pulled  In  the  direction  of  travel. 

<iv)  Rope.  If  rope  is  used,  it  shall  be 
not  less  than  three-eighths  inch  in 
diameter.  Wire  rope,  unless  marlin- 
covered.  shall  not  be  used. 

(7)  Instruction  and  warning  signs — 

(i)  Instruction  signs  at  landings  or  belts. 
Signs  of  conspicuous  and  easily  read  style 
giving  instructions  for  the  use  of  the 
manlift  shall  be  posted  at  each  landing 
or  stenciled  on  the  belt.  * 

Such  signs  shall  be  of  letters  not 
less  than  1  Inch  in  height  and  of  a  color 
having  high  contrast  with  the  surface  on 
which  it  is  stenciled  or  painted  (white  or 
yeUow  cm  black  or  black  on  white  or 
grayjj 

(b)  The  instructions  shall  read  ap¬ 
proximately  as  follows: 

Pace  the  Belt. 

Dm  the  Handholds. 

To  Stop-Pull  Rope 

(11)  Top  floor  warning  sign  and  light 
(a)  At  the  top  floor  an  illuminated  sign 


wiring,  shall  conform  to  the  requirements 
of  American  National  Standard  Installa¬ 
tion  of  Blower  and  Exhaust  Systems  for 
Dust.  Stock,  and  Vapor  Removal  or  C<m- 
veying  Z33  1-1961  (NFPA  91-1961).  and 
the  National  Electrical  Code.  NF?*A  70- 
1971:  ANSI  Cl-1971  (Rev.  of  Cl-1968). 
The  blast  nozzle  shall  be  bonded  and 
grounded  to  prevmt  the  build  up  of 
static  charges.  Where  flammable  or  ex¬ 
plosive  dust  mixtures  may  be  present, 
the  abrasive  blasting  enclosure,  the  ducts, 
and  the  dust  coUector  shaU  be  con¬ 
structed  with  loose  panels  or  explosion 
venting  areas,  located  on  sides  away  from 
any  occupied  area,  to  provide  for  pres¬ 
sure  relief  in  case  of  explosion,  follow¬ 
ing  the  principles  set  forth  In  the  Na- 
UcMial  Fire  Protection  Assoclaticm  Explo¬ 
sion  Venting  Guide.  NFPA  68-1954. 

(3)  Blast-cleaning  enclcaures.  (i) 
Blast-cleaning  enclosures  shall  be  ex¬ 
haust  ventilated  In  such  a  way  that  a 
continuous  Inward  flow  of  air  will  be 
maintained  at  all  openings  in  the  en¬ 
closure  during  the  blasting  operatioo. 

(a)  All  air  Inlets  and  access  openings 
shall  be  baffled  or  so  arranged  that  by  the 
combination  of  Inward  air  flow  and  baf- 
nioc  the  escape  of  abrasive  or  dust  par- 
tlcules  into  an  adjacent  work  area  will 
be  minimized  and  visible  spurts  of  dust 
will  not  be  observed. 

(b)  ITie  rate  of  exhaust  shall  be  suf¬ 
ficient  to  provide  prompt  clearance  of  the 
dust-laden  air  within  the  enclosure  after 
Die  cessation  of  blasting. 

(c)  Before  the  enclosure  Is  opened,  the 
blast  shall  be  turned  off  and  the  exhaust 
system  shall  be  run  for  a  sufficient  period 
of  time  to  remove  the  dusty  air  within 
the  enclosure. 

<d)  Safety  glass  protected  by  screen¬ 
ing  shall  be  used  tn  observation  windows, 
where  hard  deep -cutting  abrasives  are 
used 

(e)  Slit  abrasive-resistant  bafOcs  shall 
be  installed  In  multiple  sets  at  all  small 
access  openings  where  dust  might  escape, 
and  shall  be  inspected  regularly  and  re¬ 
placed  when  needed 

(it  Doors  shall  be  flanged  and  tight 
when  closed. 

(?)  Doors  on  blast-cleaning  rooms 
shall  be  ooerable  from  both  inside  and 


shall  be  dlsplay'ed  bearing  the  following 
wording: 

•  TOP  FLOOR— GET  OFF" 

Signs  shall  be  in  block  letters  not  less 
than  2  inches  In  height.  This  sign  shall 
be  located  writhin  easy  view  of  an  ascend¬ 
ing  passenger  and  not  more  than  2  feet 
above  the  top  terminal  landing. 

(b>  In  addition  to  the  sign  required 
by  subdivision  (a)  of  this  subdivision, 
a  red  warning  light  of  not  less  than  40- 
watt  rating  i^all  be  provided  Immedi¬ 
ately  below  the  upper  landing  terminal 
and  so  located  as  to  shine  in  the  passen¬ 
ger’s  face. 

(lit)  Visitor  warning.  A  conspicuous 
sign  having  the  following  legend — AU¬ 
THORIZED  PERSONNEL  ONUL-«haU 
be  displayed  at  each  landingl  The  sign 
shall  be  of  block  letters  not  lesTihan  2 
Inches  in  height  and  shall  be  of  a  color 
offermg  hi^  contrast  with  the  back¬ 
ground  col(^ 

(d>  Opermng  rules — (1)  Proper  ose 
of  manlifis  No  freight,  packaged  goods, 
pipe,  lumber,  or  construction  materials 
of  any  kind  shall  be  handled  on  any 
marUift. 

(e)  Periodic  inspection — (1>  Fre¬ 
quency.  All  manllfts  shall  be  Inspected 
by  a  competent  designated  person  at 
Intervals  of  not  more  than  30  days.  Limit 
switches  shall  be  checked  weekly.  Man¬ 
llfts  found  to  be  unsafe  shall  not  be  oper¬ 
ated  until  propierly  repaired. 

(2)  Items  covered  This  periodic  In¬ 
spection  shall  cover  but  is  not  limited  to 
the  following  items: 

Step* 

Btap  Fastenings  ' 

Ralls. 

Rail  Supports  and  Fastenlnga. 

Rollers  and  Slides. 

Belt  and  Belt  Tension. 

Handholds  and  Fastenings 
Floor  Landings 
Guard  rails. 

I.ubrlcatlon. 

Limit  Switches 

Warning  Signs  and  Lights 

Illumination. 

Drlse  Pullev. 

Bottom  (boot)  Pulley  and  Clearance 
Pulley  Supports. 

Motor. 

Driving  Mechanism. 

Brake. 

neetrlcal  Switches. 

Vibration  and  Misalignment. 

“Skip”  on  up  or  down  run  when  mounting 
step  (Indicating  worn  gears). 


outride,  except  that  where  there  Iz  a 
small  operator  acce.ss  door,  the  large 
work  access  door  may  be  closed  or  opened 
from  the  outside  only. 

(4)  Exhaust  ventilation  systems.  (1> 
The  construction,  installation,  inspec¬ 
tion.  and  maintenance  of  exhaust  sys¬ 
tems  shall  conform  to  the  principles  and 
requironents  set  forth  in  American  Na¬ 
tional  Standard  Fundamentals  Govern¬ 
ing  the  Design  and  Operation  of  Local 
Bxhau-st  Systems.  Z9.2-1960.  and  ANSI 
Z33.1-1961. 

(a)  When  dust  leaks  are  noted,  re- 
(wlrs  shall  be  made  as  soon  as  possible. 

(b)  The  static  pressure  drop  at  the 
exhaust  ducts  leading  from  the  equip¬ 
ment  shall  be  checked  when  the  installa¬ 
tion  is  ccmipleted  and  periodically  there¬ 
after  to  assure  continued  satisfactory 
operation  Whenever  an  appreciable 
change  in  the  pressure  drop  Indicates  a 
partial  blockage,  tlie  6>'stem  shall  be 
cleaned  and  returned  to  normal  operat¬ 
ing  condition. 

(U)  In  installations  where  the  abra¬ 
sive  Is  recirculated,  tlie  exhaust  ventila¬ 
tion  system  for  the  blasting  enclosure 
shall  not  be  relied  upon  for  the  removal 
of  fines  from  the  spent  abrasive  instead 
of  an  abrasive  leparator.  An  abrasive 
separator  shall  be  provided  for  the 
purpose. 

(Ill)  The  air  exhausted  from  blast¬ 
cleaning  equipment  shall  be  discharged 
through  dust  collecting  equipment.  Dust 
collectors  shall  be  set  up  so  that  the  ac¬ 
cumulated  diLst  can  be  emptied  and  re¬ 
moved  without  contaminating  other 
working  areas 

(5)  Personal  protective  equipment.  (1> 
Only  re.spiratory  protective  equipment 
approved  by  the  Bureau  of  Mines,  U.8. 
Department  of  the  Interior  (see  30  CFR 
Part  11)  shall  be  used  for  protection  of 
personnel  against  dusts  produced  during 
abrasive-blasting  operatlMis 

(ii)  Abrasive-blasting  respirators  shall 
be  worn  by  all  abrasive-blasting  opera¬ 
tors: 

(a)  When  working  Inside  of  blast¬ 
cleaning  rooms,  or 

(b)  When  using  silica  sand  in  manual 
blasting  operations  where  the  nozzle  and 
blast  are  not  physically  separated  from 
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the  operator  In  an  exhaust  yentUated  en¬ 
closure.  or 

(c)  Where  concentrations  of  toxic  dust 
dispersed  by  the  abrasive  blasting  may 
exceed  the  hmits  set  In  S  1910.1000  and 
the  nozzle  and  blast  arc  not  physically 
separated  from  the  operator  in  an  ex¬ 
haust-ventilated  enclosure. 

(Ill)  Particulate  fliter  respirators,  com- 
morJy  referred  to  as  dust-  filter  res- 
iXrators.  properly  fitted,  may  be  used  tor 
short,  intermittent,  or  occasional  dust 
exposures  such  as  cleanup,  dumping  of 
dust  collectors,  or  unloading  shipments 
of  sand  at  a  receiving  point,  when  It  Is 
not  feasible  to  control  the  dust  by  en¬ 
closure,  exhaust  ventilation,  or  other 
means.  Respirators  used  shall  be  ap¬ 
proved  (see  30  (TFR  Part  11)  for  protec¬ 
tion  against  the  specific  type  of  dust 
encountered. 

(a)  Dust-filter  respirators  may  be  used 
to  protect  the  operator  of  outside  abra- 
slve-blastiiig  operations  where  nonslUca 
abrasives  are  used  on  materials  having 
low  toxlcities. 

(b)  Dast-filter  respirators  shall  not  be 
used  for  c^mtlnuous  protection  where 
silica  sand  is  used  as  blasting  abra¬ 
sive.  or  toxic  materials  are  blasted. 

(Iv)  A  respiratory  protection  program 
as  defined  and  described  in  |  1910.134 
(a)  and  <b),  shall  be  established  where- 
ever  It  Is  neces.sary  to  use  respiratory  pro¬ 
tective  equipment. 

(V)  Operators  shall  be  equipped  with 
heavy  canvas  or  leather  gloves  and 
aprons  or  equivalent  protection  to  pro¬ 
tect  them  from  the  Impact  of  abrasives. 
Safety  shoes  shall  be  worn  to  protect 
against  foot  Injury  where  heavy  pieces 
of  work  are  handled. 

<0)  Safety  shoes  shall  conform  to  the 
requirements  of  American  National 
Standard  for  Men’s  Safety-Toe  Foot¬ 
wear.  Z41.U1967. 

(b)  Equipment  for  protection  of  the 
eyes  and  face  shall  be  supplied  to  the  op¬ 
erator  when  the  respirator  design  does 
not  provide  such  protection  and  to  any 
other  persormel  working  in  the  vicinity 
of  abra.slve  blasting  operations.  This 
equipment  shall  conform  to  the  require¬ 
ments  of  i  1910.153. 


(6)  Air  supply  ond  air  compressors 
The  air  for  abrasive-blasting  respirators 
shall  be  free  of  harmful  quantities  of 
dusts,  mists,  or  noxious  gases,  and  shall 
meet  the  requirements  for  air  purity  set 
forth  In  ANSI  Z9,2-1960.  The  air  from 
the  regular  compressed  air  line  of  the 
plant  may  be  used  for  the  abrasive- 
blasting  respirator  if  (1)  a  trap  and 
carbon  fliter  are  Installed  and  regularly 
maintained,  to  remove  oil,  water,  scale, 
and  odor.  <U)  a  pressure  reducing  dia¬ 
phragm  or  valve  Is  Installed  to  reduce 
the  pressure  down  to  requirements  of  the 
particular  type  of  abrasive-blasting  res¬ 
pirator.  and  (ill)  an  automatic  control  is 
provided  to  either  sound  an  alarm  or  shut 
dowTi  the  compressor  in  case  of  over¬ 
heating. 

(7)  Operational  procedures  and  gen¬ 
eral  safety.  Dust  shall  not  be  permitted 
to  accumulate  on  the  floor  or  on  ledgbs 
outside  of  an  abrasive-blasting  enclo¬ 
sure.  and  dust  spills  shall  be  cleaned  up 
promptly.  Aisles  and  walkways  shall  be 
kept  clear  of  steel  shot  or  similar  abra¬ 
sive  which  may  create  a  slipping  ha2ard 

(8)  Scope.  This  paragraph  (a)  applies 
to  all  operations  where  an  abrasive  Is 
forcibly  applied  to  a  surface  by  pneu¬ 
matic  or  hydraulic  pressure,  or  by  cen¬ 
trifugal  force.  It  does  not  apply  to  steam 
blasting,  or  steam  cleaning,  or  hydraulic 
cleaning  methods  where  work  is  done 
without  the  aid  of  abrasives. 

(b)  Grinding,  polishing,  ond  buffing 
operations^il}  Definitions  applicable  to 
this  paragraph-^{\)  Abrasive  cutting-otJ 
wheels.  Organic-bonded  wheels,  the 
thickness  of  which  Is  not  more  than 
one  forty-eighth  of  their  diameter  foi 
those  up  to.  and  Including.  20  Inches  In 
diameter,  and  not  more  than  one-alxtieth 
of  their  diameter  for  those  larger  than  30 
inches  in  diameter,  used  for  a  multitu<te 
of  operations  variously  known  as  cutting, 
cutting  off  grooving,  slotting,  coping,  and 
jointing,  and  the  like.  The  wheels  may  be 
’'solid”  consisting  of  organic-bonded 
abrasive  material  throughout,  ’‘steel  cen¬ 
tered”  consisting  of  a  steel  disc  with  • 
rim  of  organic-bonded  material  moulded 
around  the  periphery,  or  of  the  "inserted 
tooth"  type  consisting  of  a  steel  disc  with 
organic-bonded  abrasive  teeth  or  insert# 


mechanically  secured  around  the 
periphery. 

(ii>  Belts.  All  power-driven,  flexible, 
coated  bands  used  for  grinding,  polish¬ 
ing.  or  buffing  purposes. 

(ill)  Branch  pipe.  The  part  of  an  ex¬ 
haust  system  piping  that  is  connected 
directly  to  the  hood  or  enclosure. 

(Iv)  Cradle.  A  movable  fixture,  upon 
which  the  part  to  be  ground  or  polished 
is  placed. 

(V)  Disc  wheels.  All  power-driven 
rotatable  discs  faced  with  abrasive 
materials,  artificial  or  natural,  and  used 
for  grinding  or  polishing  on  ^e  side  of 
the  sissembled  disc. 

(vt)  £r! fry  loss.  The  loss  In  static  pres¬ 
sure  caused  by  air  flowing  into  a  duct 
or  hood.  It  Is  usually  expressed  in  Inches 
of  water  gauge. 

(vii)  Exhaust  system.  A  system  con¬ 
sisting  of  branch  pipes  connected  to 
hoods  or  enclosures,  one  or  more  header 
pipes,  an  exhaast  fan,  means  for  separat¬ 
ing  solid  contaminants  from  the  air 
flowing  in  the  system,  and  a  discharge 
stack  to  outside. 

(viU)  Grinding  wheels.  All  power- 
driven  rotatable  grinding  or  abrasive 
wheels,  except  disc  wheels  as  defined  In 
this  standard,  consisting  of  abrasive  par¬ 
ticles  held  together  by  artificial  or 
natural  bonds  and  used  for  peripheral 
grinding. 

(lx)  Header  pipe  (main  pipe).  A  pipe 
into  which  one  or  more  branch  pipes 
enter  and  which  connects  such  branch 
pipes  to  the  remainder  of  the  exhaust 
system. 

(x>  Hoods  and  enclosures.  The  partial 
or  complete  enclosure  around  the  wheel 
or  disc  through  which  air  enters  an 
exhaust  system  during  operatiem. 

(xi)  Horizontal  double -spindle  disc 
grinder.  A  grinding  machine  carrying 
two  power-driven,  rotatable,  coaxial, 
horizontal  spindles  upon  the  inside  ends 
of  which  are  mounted  abrasive  disc 
wheels  used  for  grinding  two  surfaces 
slmultaneoasly. 

(xii)  Horizontal  sintjle-spindle  disc 
grinder.  A  grinding  machine  carrying  an 
abrasive  disc  wheel  upon  one  or  both 
ends  of  a  power-driven,  rotatable  single 
horizontal  spindle. 

(xiil)  Polishing  and  buffing  wheels. 
All  power-driven  rotatable  wheels  com¬ 
posed  all  or  in  part  of  textile  fabrics, 
wood.  felt,  leather,  paper,  and  may  be 
coated  with  abrasives  on  the  periphery 
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spindle  disc  grinder  hood  is  shown  In 
figure G-1  (following  f  1910.94(b>). 

For  any  wheel  wider  than  wheel  diame¬ 
ters  show’n  in  Table  0-4,  increase  the 

TaBLI  OM— OBrNOlNO  AMD  ABBA9TTS  CrTTLMG-Orr 
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Whe^l  dlAOKter  (tachcB) 


exhaust  volume  by  the  ratio  of  the  new 
width  to  the  width  shown. 

Example 

U  wheel  wldt.h=:4t2  inchee,  thea 
^  X  610=  666  (rounded  to  690). 

(Ill)  Scratch-brush  wheels  and  all 
buffing  and  polishing  wheels  mounted  on 
floor  stands,  pedestals,  benches,  or  spe¬ 
cial-purpose  machines  shall  have  not 
less  than  the  minimum  exhaust  volume 
shown  in  Table  G-&. 


Table  O-9-DvFri.Nu  amd  Polotiiso  Wueew 


(iv)  Grinding  wheels  or  discs  for  hori¬ 
zontal  single-spindle  disc  grinders  shall 
be  hooded  to  collect  the  dust  or  dirt  gen¬ 
erated  by  the  grinding  operation  and  the 
hoods  shall  be  connected  to  branch  pipes 
having  exhaust  volumes  as  shown  in 
Table  G-«. 

Table  0-6 — Koiuzontal  Sinolz-Spindle  Disc 
OaiN'bER 

gz):au.«t  volume 


Disc  diameter  (inches) :  (/t.*/m(n.) 

Up  to  12 .  220 

Over  12  to  19 - - -  390 

Over  19  to  30 .  610 

Over  30  to  36  .  680 


(V)  Grinding  wheels  or  discs  for  hori¬ 
zontal  double-spindle  disc  grinders  shall 
have  a  hood  enclosing  the  grinding 
chamber  and  the  hood  shall  be  connected 


to  one  or  more  branch  pipes  having  ex¬ 
haust  volumes  as  shown  in  Table  G-7 
Table  0-7— Bobxzontal  Double-Spimdle 
Disc  Obzndeb 

Eiihaust  volume 


DlBC  diameter  (Inches) :  {/t.*/min.) 

Up  to  19 _ _ _ _ _  610 

Over  19  to  25 .  680 

Over  25  to  30 .  1,200 

Over  30  to  63 _ _ _ .......  1,770 

Over  63  to  72 _ 6.280 


(vl)  Grinding  wheels  or  discs  for  ver¬ 
tical  single-spindle  disc  grinders  shall  be 
encircled  with  hoods  to  remove  the  dust 
generated  in  the  operation.  The  hooda 
shall  be  connected  to  one  or  more  branch 
pipes  having  exhaust  volumes  as  shown 
In  Table  G-8. 

Table  0-9— Vebtical  Sris'DLE  Dnc  Obindbb 


Disc  diameter 
(inches) 


One-)ialf  or  iDOf*  Disc  not 

o(  Ui&c  covered  covered 


Num-  Nuro-  Einaust 

brr*  foot’iiiin.  ber>  fool*,aiin. 


Up  to  20 .  1  500  9 

Over  20  to  30...  2  ThO  2 

Over  30  to  .53...  2  I  TTO  4 

Over  53  to  32...  2  3.140  5 


•  Ncmlin  ofrihaust  outlets  around  potlphcry  of  hood, 
or  equAi  distnUotiun  (.lovided  Ly  uther  means. 

(vll)  Grinding  and  polishing  belts 
shall  be  provided  with  hoods  to  remove 
dust  and  dirt  generated  in  the  opera¬ 
tions  and  the  hoods  shall  be  connected 
to  branch  pipes  having  exhaust  volumes 
as  shown  in  Table  G-9. 

Table  O^) — Orindinc  ano  PoLtsMtNc  Belts 
gxAousr  t>olums 


Belta  width  (Inehet) :  (/t.Vmm.) 

Up  to  3 - .... _ _  220 

Over  8  to  6 _ ...... _ .... _ _  800 

Over  5  to  7 _ _ _ .... _ ...  890 

Over  7  to  9 _ _  500 

Over  9  to  11 _ ........ _ _ _ _  eiO 

Over  11  to  18 - - - -  740 


(viii)  Cradles  and  swing-frame  grind¬ 
ers.  Where  cradles  are  us»*d  for  handling 
the  parts  to  be  ground,  polished,  or  buffed, 
requiring  large  partial  enclosures  to 
house  the  complete  operation,  a  mini¬ 
mum  average  air  velocity  of  150  feet  per 
minute  shall  be  maintained  over  the 
entire  opening  of  the  enclosure.  Swing- 
frame  grinders  shall  also  be  exhausted  In 
the  same  manner  as  provided  for  cradles. 
(See  fig  G-3) 

(ix>  Where  the  work  Is  outside  the 
hood,  air  volumes  must  be  increased  as 
showm  In  American  Standard  Funda¬ 


mentals  Governing  the  Design  and  Op¬ 
eration  of  Local  Exhaust  Systems,  Z9.2- 
I960  (section  4.  exhaust  hoods). 

(4)  Exhaiist  systems.  (1)  Ebchaust  sys¬ 
tems  for  grinding,  polishing,  and  buffing 
operations  should  be  design^  In  accord¬ 
ance  with  American  Standard  Funda¬ 
mentals  Governing  the  Design  and 
Operation  of  Local  Exhaust  Systems. 
Zd  2>1960. 

(11)  Exhaust  systems  for  grinding,  pol¬ 
ishing.  and  buffing  operations  shall  be 
tested  In  the  manner  described  In  Amer¬ 
ican  Standard  Fundamentals  Governing 
ihe  Design  and  Operation  of  Local  Ex¬ 
haust  Systems,  Z9. 2-1960. 

(hi)  All  exhaust  systems  shall  be  pro¬ 
vided  with  suitable  dust  collectors. 

(5)  Hood  and  enclosure  design.  (1)  (a) 
It  is  the  dual  function  of  grinding  and 
abrasive  cuttlng-off  wheel  hoods  to  pro¬ 
tect  the  operator  from  the  hazards  of 
bursting  wheels  as  well  as  to  provide  a 
means  for  the  removal  of  dust  and  dirt 
generated.  All  hoods  shall  be  not  less  in 
structural  strength  Uian  specified  In  the 
American  National  Standard  Safety  Code 
for  the  Use,  Care,  and  Protection  of 
Abrasive  Wheels.  B*!. 1-1970. 

(b)  Due  to  the  variety  of  work  and 
types  of  grinding  machines  employed.  It 
Is  necessary  to  develop  hoods  adaptable 
to  the  particular  machine  in  question, 
and  such  hoods  shall  be  located  as  close 
as  possible  to  the  operation. 

(II)  Exhaust  hoods  for  floor  stands, 
pedestals,  and  bench  grinders  shall  be 
designed  in  accordance  with  figure  G-2 
The  adjustable  tongue  shown  In  the  fig¬ 
ure  shall  be  kept  In  working  order  and 
shall  be  adjusted  within  one-fourth  Inch 
of  the  wheel  periphery  at  all  times. 

(III)  Swing-frame  grinders  shall  be 
provided  with  exhaust  booths  as  indi¬ 
cated  in  figure  Q-3. 

(Iv)  Portable  grinding  operations, 
whenever  the  nature  ol  the  work  permits, 
shall  be  conducted  within  a  partial  en¬ 
closure.  The  opening  in  the  enclosure 
shall  be  no  larger  than  Is  actually  re¬ 
quired  in  the  operation  and  an  average 
face  air  velocity  cf  not  less  than  200  feet 
per  minute  shall  be  maintained. 
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of  the  wheel  for  purposes  of  polishing, 
buffing,  and  light  grinding. 

(xlv)  Portable  grinder.  Any  power- 
driven  rotatable  grinding,  pclishlng,  or 
buffing  wheel  mounted  m  such  manner 
that  it  may  be  manually  manipulated. 

(XV)  Scratch  brush  wheels.  All  power- 
driven  rotatable  wheels  made  from  wire 
or  bristles,  and  used  for  scratch  cleaning 
and  brushing  purposes. 

(xvi)  Swing-frame  grinder.  Any 
power-driven  rotatable  grinding,  polish¬ 
ing.  or  buffing  wheel  mounted  In  such  a 
manner  that  the  wheel  with  its  support¬ 
ing  framework  can  be  manipulated  over 
stationary  objects. 

(xvU)  Velocity  pressure  (vp)  The 
kinetic  procure  in  the  direction  of  flow 
necessary  to  cause  a  fluid  at  rest  to  flow 
at  a  given  velocity.  It  Is  usually  expressed 
In  inches  of  water  gage. 

(xvlil)  Vertical  spindle  disc  grinder.  A 
grinding  machine  having  a  vertical,  ro¬ 
tatable  power-driven  spindle  carrying  a 
horizontal  abrasive  disc  wheel. 

(2)  Application.  Wherever  dry  grind¬ 
ing.  dry  polishing  or  buffing  is  performed, 
and  employee  exposure,  without  regard 
to  the  use  of  respirators,  exceeds  the 
permissible  exposure  limits  prescribed  in 
1  1910.1000  or  other  sections  of  this  part, 
a  local  exhaust  yentilation  system  shall 
be  provided  and  used  to  maintain  em¬ 
ployee  exposures  within  the  prescribed 
limits. 

(3)  Hood  and  branch  pipe  reguire- 
ments.  (i)  Hoods  connect^  to  ejcliaust 
systems  shall  be  used,  and  sxich  hoods 

shall  be  designed,  located,  and  placed  so  { 

that  the  dust  or  dirt  particles  shall  fall 

or  be  projected  Into  the  hoods  in  the 

direction  of  the  air  flow.  No  wheels,  discs, 

straps,  or  belts  shall  be  operated  in  sucb 

manner  and  In  such  direction  as  to  cause 

the  dust  and  dirt  particles  to  be  thrown 

Into  the  operator’s  breathing  zone. 

(li)  Grinding  wheels  on  floor  stands, 
pedestals,  benches,  and  special-purpose 
grinding,  machines  and  abrasive  cuttlng- 
off  wheels  shall  have  not  less  than  the 
minimum  exhaust  volumes  shown  In 
Table  G-4  with  a  recommended  mini¬ 
mum  duct  velocity  of  4,500  feet  per 
minute  In  the  branch  and  3,500  feet  per 
minute  in  the  main.  The  entry  losses 
fiom  all  hoods  except  the  vertical- 
spindle  disc  grinder  hocxl.  shall  equal  0.65 
velocity  pressure  for  a  straight  takeoff 
and  0  45  velocity  pressure  for  a  tapered 
takeoff.  The  entry  loss  for  the  vertlcal- 
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(v)  Hoods  for  polishing  and  buffing 
and  scratch-brush  wheels  shall  be  con¬ 
structed  to  conform  as  closely  to  figure 
G-4  as  the  nature  of  the  work  will 
permit. 

(vl)  Cradle  grinding  and  polishing 
operations  shall  be  performed  within  a 
partial  enclosure  similar  to  figure  0-5. 
The  operator  shall  be  positioned  outside 
the  working  face  of  the  opening  of  the 
enclosure.  ‘Ilie  face  opening  of  the  en¬ 
closure  should  not  be  any  greater  in 
area  than  that  actually  requited  for  the 
performance  of  the  operation  and  the 
average  air  velocity  into  the  working 
face  of  the  enclosure  shall  not  be  less 
than  150  feet  per  minute. 

(vll)  Hoods  for  horizontal  single- 
spindle  disc  grinders  shall  be  constructed 
to  conform  as  closely  as  possible  to  the 
hood  shown  In  figure  Q-6.  It  Is  essential 
that  there  be  a  space  between  the  back 
of  the  wheel  and  the  hood,  and  a  space 
around  the  periphery  of  the  wheel  of  at 
least  1  Inch  in  order  to  permit  the  suction 
to  act  around  the  wheel  periphery.  The 
opening  on  the  side  of  the  disc  shall  be 
no  larger  than  is  required  for  the  grind¬ 
ing  operation,  but  must  never  be  less 
than  twice  the  area  of  the  branch  ouUet. 

(vUi)  Horizontal  double-spindle  disc 
grinders  shall  have  a  hood  encircling 
the  wheels  and  grinding  cliamber  similar 
to  that  illustrated  In  figure  G-7.  The 
openings  for  passing  the  work  into  the 
grinding  chamber  should  be  kept  as 
small  as  possible,  but  must  never  be  less 
than  twice  the  area  of  the  branch  outlets. 

(lx)  Vertical-spindle  disc  grinders 
shall  be  encircled  with  a  hood  so  con¬ 
structed  that  the  heavy  dust  Is  drawn 
off  a  surface  of  the  disc  and  the  lighter 
dust  exhausted  through  a  continuous 
slot  at  the  top  of  the  h(X)d  as  shown  In 
figure  G-1. 

(x)  Grinding  and  polishing  belt  hooda 
shall  be  constructed  as  close  to  the  op¬ 
eration  as  possible.  The  hood  should  ex¬ 
tend  almost  to  the  belt,  and  1-lnch  wide 
openings  should  be  provided  on  either 
side.  Figure  G-8  shows  a  typical  hood  for 
a  belt  operation. 
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T\bls  n-12— Maximum  Allowablc  S»i  or  Containkks  abd  Pobtai 
FlamTDBt't*  liquids 


(  1910.94 


Title  29— Labor 


Combastlhle  liquids 


QlBMflr  Bpprotfd  pIbbUc . Ipt .  Iqt . 1  rBL . Ifftl . IfBl. 

tliMi  DOT  drums) .  1  cal . Sxai . ileal . Sfal . St«l- 

SBlrtT  cam  . . . 2kb1 . iltal . irai . 5  ir»l . 5ie*l. 

MmbI  drums  (DOT spec.) . BOsb) . aOinl . 60  ttsl . 60 . 60rb). 

Approftd  portsble  tanks....................  600 gal......  6Mg^ . OOOgal.......  6fiugal.......  OttgaL 


Contalnsr  cscmptlons:  (a)  Madklnes,  barBragw.  foodstuffs.  . 

p^b^cd  according  to  commonly  acc«pted  practices,  sball  be  exempt  fioui  the  requlratni 


MMMUM  VCLOOTY  M  C  IS  1,066  BT/HIM 


,  and  other  common  consumer  Hems,  when 
>(  I  mo.106  (d)  (2)  (1) 


|Hj 

m 

B 

■ 

iMMMUM  vcLOcirr  at  cnclosubc  r 


Fig.  0-6 

tiorixonlal  Sin|{le*Spin<tle  Disc  Grinder  Exhau%t  Hood  and  Branch  Pipe  Conneclkmt 


ri«.  G-5 

Cradle  ro]i«hiiig  (»r  Grinding  Enclosure 
bury  loss  ■  0.4S  stiocii)  ^rss'jrr  tot  Iai>«rr6  utroC 


NOTE:  If  grinding  ssheeis  are  used  for  disc  gonding 
lioods  mu.l  conform  to  siriKtir’sl  sirmgib  and  materu 
■enbed  M  9.1. 

Entry  loss  *  0.45  vclocily  pressure  for  lapered  labeoCf 
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HorUonUl  Double-Spindle  Diae  Grinder  Exhau»l  Hood  and  Branch  Pipe  Conneclione 


Dik  Dia,  Inches 


EshAu*ted 
>1  4.5(JU  fi  r 


%hen  aidlh  “W"*  permits, 
eshausi  ducts  should  be  as 
near  heasscsl  gfinding  ai 


Entry  toss  s  U.4a  seiecMy  pressure  for  lapered  ukcoff 


A  Typical  Hood  for  a  Belt  Operatio 


Irti  Vidlli  V.  Inches 


M<n'mu"i  dorl  vefos.ly  :  4  SOO  fl 
'  UWS  «eforuy  plmu< 

(6)  Scope.  ItUs  paragraph  <b).  pre¬ 
scribes  the  use  of  exhaust  hood  exiclo> 
cures  apd  systems  in  removing  dust.  dirt, 
fumes,  and  gases  generated  through  the 
grinding,  polishing,  or  buffing  of  ferrous 
and  Donferrous  metals. 

(e)  Sprap-/lni$Mng  operatioiu — <i) 
DeflniHoru  applicable  to  this  para- 
proph — (1)  5prav-/lni5hin0  operations. 
Spray-flrUshlng  (^rations  are  employ¬ 
ment  of  methods  wherein  organic  or  In¬ 
organic  materials  are  utilised  In  dis¬ 
persed  form  for  deposit  on  surfaces  to 
be  coated,  treated,  or  cleaned.  Such 
methods  of  deposit  may  Involve  either 
automatic,  manual,  or  electrostatic  dep¬ 
osition  but  do  not  Include  metal  spray¬ 
ing  or  metallizing,  dipping,  flow  coating, 
roller  coating,  tumbling,  centrifuging,  or 
spray  washing  and  degreasing  as  con¬ 
duct^  In  self-contained  washing  and 
degreasing  machines  or  systems. 

(U>  5prap  booth.  Spray  booths  are  de¬ 
fined  and  described  In  1 1910.lu7(a) .  (See 
sections  103. 104.  and  105  of  the  Standard 
for  Spray  Finishing  Using  Flammable 
and  Combustible  Materials,  NFPA  No. 
33-1969). 

(Ill)  Sproy  room.  A  spray  room  Is  a 
room  In  which  spray-flnlshing  operations 
not  conducted  In  a  spray  booth  are  per¬ 
formed  separately  from  other  areas. 

<lv)  Minimum  maintained  velocitp. 
Minimum  maintained  velocity  Is  the  ve¬ 
locity  of  air  movement  which  must  be 


'min  br.>ntli.  .T  SCO  fi/nia  miin 
r  for  klrtifhi  (•kr\rfr 

maintained  In  order  to  meet  minimum 
specified  requirements  for  health  and 
s^ety. 

(2)  Location  and  application.  Spray 
booths  or  spray  rooms  are  to  be  used  to 
enclose  or  confine  all  operations.  Spray- 
finishing  operations  shall  be  located  as 
provided  in  sections  201  through  206  of 
the  Standard  for  Spray  Finishing  Using 
Flammable  and  Combustible  Materials, 
NFPA  No.  33-1969 

(3)  Design  and  construction  of  spray 
booths.  (1)  Spray  booths  sball  be  de¬ 
signed  and  constructed  in  accordance 
with  f  1910.107(b)  (1)>(4>  and  (6)>(10) 
(see  sections  301-304  and  30d-310  at  tito 
Standard  for  Spray  Finishing  Using 
Flammable  and  Combustible  Materials. 
NI7A  No.  33-1969).  f(v  general  con¬ 
struction  specifications.  For  a  more  de¬ 
tailed  discussion  of  fundamentals  relat¬ 
ing  to  this  subject,  see  ANSI  Z9.2-1960. 

(a)  Lights,  motors,  electrical  equip¬ 
ment.  and  other  sources  of  Ignition 
conform  to  the  requirements  of  1 1910.107 
(b)(10>  and  (O.  (See  section  310  and 
chapter  4  of  the  Standard  for  Spray 
Finishing  Using  Flammable  and  Com¬ 
bustible  Materials.  NFPA  No.  33-1969.) 

(b)  In  no  ease  shall  combustible  ma¬ 
terial  be  used  in  the  construction  of  a 
spray  booth  and  supply  or  exhaust  duct 
connected  to  11 

(U)  Unobstructed  walkways  shall  not 
be  less  than  feet  high  and  shall  be 
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maintained  clear  of  obstruction  from 
any  work  location  in  the  booth  to  a 
booth  exit  or  open  booth  front.  In  booths 
where  the  ooen  front  is  the  only  exit, 
such  exits  shall  be  not  less  than  S  feet 
wide.  In  booths  having  multiple  exits, 
such  exits  ^all  not  be  less  than  2  feet 
wide,  provided  that  the  maximum  dls* 
tanoe  from  the  work  location  to  the  exit 
is  25  feet  or  less.  Where  booth  exits  arc 
provided  with  doors,  such  doors  shall 
open  outward  from  the  booth. 

(Ill)  Baffles,  dlstrlbutlun  plates,  and 
dry-type  overspray  collectors  shall  con¬ 
form  to  the  requirements  of  I  1910.101 

(b)  (4)  and  (S).  <6ee  sections  S04  and 
305  of  the  Standard  for  Spray  Finishing 
Using  Flammable  and  Combustible  Mate¬ 
rials.  KFPA  No  33-1069.) 

(a)  Overspray  filters  shal!  be  installed 
and  maintained  In  accordance  with  the 
requirements  of  11910.107(b)(5).  (see 
section  306  of  the  Standard  for  Spray 
Finishing  Using  Flammable  and  Com- 
busUble  Materials.  NFPA  No.  33-1969). 
and  shall  only  be  In  a  location  easily  ac¬ 
cessible  for  inspection,  cleaning,  or 
replacement. 

<b)  Where  effective  means,  independ¬ 
ent  of  the  overspray  filters,  are  Installed 
which  will  result  In  design  air  distribu¬ 
tion  across  the  booth  cross  section.  It  is 
permissible  to  operate  the  booth  without 
the  filters  in  plaM. 

(iv)  (a)  For  wet  or  water-wash  spray 
booths,  the  water-chamber  enclosure, 
within  which  intimate  contact  of  ocm- 
laminated  air  and  cleaning  water  or 
other  cleaning  medium  Is  maintained,  if 
made  of  steel,  shall  be  18  gage  or  heavier 
and  adequately  protected  against 
corrosion 

(b)  Chambers  may  include  scrubber 
spray  nozsles,  headers,  troughs,  or  (^er 
devices.  Chambers  shall  be  provided  with 
adequate  means  for  creating  and  main¬ 
taining  scrubbing  action  for  removal  of 
particulate  matter  from  the  exhaust  air 
stream. 

(V)  Collecting  tanks  shall  be  of  welded 
steel  construction  br  other  suitable  non- 
ewnbusUble  material.  If  pits  are  used  as 
collecting  tanka,  they  shall  be  concrete, 
masonry,  or  other  material  having 
similar  properties. 

(a)  Tacks  shall  be  provided  with  weirs, 
skimmer  plates,  or  screens  to  prevent 
sludge  and  floating  paint  from  entering 
tlie  pump  suction  box.  Means  for  auto¬ 
matically  maintaining  th^  proper  water 
level  sh^l  also  be  provided.  Fresh  water 
t!  Jets  shall  not  be  submerged  They  •h«Ji 


terminate  at  least  one  pipe  diameter 
above  the  safety  overflow  level  of  the 
tank. 

(b)  Tanks  shall  be  so  constructed  as  to 
discourage  accumulation  of  ha7.ardou5 
deposits. 

4vl)  Pump  manifolds,  risers,  and  head¬ 
ers  shall  be  adequately  sized  to  Insure 
suClcient  water  flow  to  pro\ide  efficient 
operation  of  the  water  chamber. 

(4)  Design  and  construction  of  spray 
rooms.  (1)  Spray  rooms,  including  floors, 
shall  be  constructed  of  masonry,  concrete, 
or  other  nonrombmtible  material. 

(U)  Spray  rooni»  .hall  have  iioncom- 
bastible  fire  doers  and  shutters. 

(ill)  Spray  rooms  shall  be  adequately 
ventilated  so  that  the  atmosphere  In  the 
breathing  sone  of  tlie  operator  shall  be 
maintained  In  accordance  with  the  re¬ 
quirements  of  subparagraph  (6)(tl)  of 
this  paragraph. 

(iv)  Spray  rooms  used  fof  production 
spray 'finishing  operations  shall  conform 
to  the  requirements  for  spray  booths 

<5)  Ventilation.  (1)  Ventilation  shall 
be  provided  in  accordance  with  provi¬ 
sions  of  1 1910.107(d)  (see  ebapter  5  of 
the  Standard  for  Spray  Finishing  Using 
Flammable  or  Combustible  Materials, 
NFPA  No.  33-1969).  and  In  accordance 
with  the  following  ; 

(a>  Where  a  fan  plenum  is  used  to 
equalise  or  control  distribution  of 
e^aust  air  movement  through  the  booth, 
it  shall  be  of  sufficient  strength  or  rigidity 
to  withstand  the  differential  air  pressure 
or  other  superficially  Imposed  loads  for 
which  the  equipment  Is  designed  and  also 
to  facilitate  cleaning.  C)onstructlon  speci¬ 
fications  shall  be  at  least  equivalent  to 
those  of  subdivision  (Ul)  of  this  sub- 
pyi^aph. 

Q)  All  fan  ratings  shall  be  in  accord¬ 
ance  with  Air  Moving  and  Conditioning 
Association  Standard  Test  C»de  for  Test¬ 
ing  Air  Moving  Devices.  Bulletin  210. 
AprU  19^ 

(U)  Inlet  or  suj^ly  ductwork  used  to 
transport  makeup  air  to  spray  booths 
or  surrounding  areas  shall  be  constructed 
of  noncombiLstlble  materials. 

(a)  If  negative  pressure  exists  within 
inlet  ductwork,  all  seams  and  Joinls  shall 
be  sealed  If  there  Is  a  possibility  of  infil¬ 
tration  of  harmful  quantities  of  noxious 
gases,  fudies.  or  mists  from  areas  through 
which  ductwork  passes. 

(b)  Inlet  ductwork  shall  be  sized  in 
accordance  with  volume  flew  require 
meets  and  provide  deaign  air  reoulre 
ments  at  the  spray  booth. 


(c)  Inlet  ductwork  .shall  be  adequately 
supported  ihiouehout  its  lont'tii  to  sus¬ 
tain  at  least  its  own  weight  plus  an) 


(c)  InspocUen  or  clean-out  doors  stinB 
be  provid^  for  every  9  to  12  feet  of  run- 
ninrf  lensth  for  ducts  up  to  12  inches  In 


negative  prc.ssuiv*  which  is  exerted  Ui>on  diameter,  but  the  disUnce between  clean- 


Itjinder  normal  operating  conditions.  out  doors  moy  be  greater  for  larger  pli>es 
I  Cjii)  Ducts  .shall  be  sc  consli-uetcd  as  (See  8  3  21  of  American  National  Stand- 
to  provide  structural  strength  and  sta-  ardZ9.1-195l  )  A  elean-out  door  or  doors 
biluy  at  least  equivalent  to  sheet  steel  .shall  be  provided  for  servicing  the  fan. 


of  not  less  than  the  following  thickness 

oa  GnSATKIt  UlMLNSlON 

(VS 

up  to  6  inches  inclusive . No.  2^ 

Over  8  inches  to  18  inches  tucloalvc.-  No.  2z| 
Over  16  tnrhss  to  39  Inches  Inclu&lre.  No 
Over  SO  inches . — ... - -  No. 

ia>  Exhau.st  ductwork  shall  be  ade- 


and  where  necessary,  a  dtain  shall  be 
provided. 

(/)  Wiierc  ductwork  passes  through  a 
combustible  roof  or  wall,  the  roof  or  wall 
"ha’l  b?  protected  at  the  point  of  pene¬ 
tration  by  open  space  or  fire-resistive 
material  brtwtcn  the  duct  and  the  roof 
or  wall  When  ducts  pass  through  fire¬ 
walls.  they  shall  be  provided  with  auto¬ 
matic  fire  danipicrs  on  both  sides  of  the 


quately  supported  throughout  its  length  except  that  three-elghlh-inch  ated 

to  sustain  its  weight  plus  any  normal  plates  may  be  used  in  lieu  of  automatic 

accumulation  In  Interior  during  normal  fli-p  dampers  for  ducts  not  exceeding  18 

operating  conditions  and  any  tiegaUve  inches  in  diameter. 

pres.'Ui*e  exerted  upon  it.  Ductwoik  used  for  ventilating  any 

lb)  Exhaust  ductwork  shall  be  sired  process  covered  in  this  standard  shall 

In  accordance  «1th  good  design  practice  not  be  connected  to  ducts  ventilating  any 

which  shall  include  consideration  of  fan  other  process  or  any  chimney  or  flue 

capacity.  lengUi  of  duct,  number  of  turns  used  for  conveying  any  products  of 

and  elbows,  variation  in  size,  volume,  and  combastion. 

character  of  materials  being  exhausted  (g)  Velocffv  end  air  ftoic  requirements 
American  National  Standard  Z9.2-  ri)  Except  where  a  spray  booth  has  an 
I960  lor  further  details  and  explanation  adequate  air  replacement  system,  the  ve- 


concerning  elements  of  design. 

<c>  Iy)ng1tudlnal  joints  In  sheet  steel 
ductwork  shall  be  either  lock-seamed 


locity  of  air  Into  all  openings  of  a  spray 
booth  shall  be  not  less  than  that  speci¬ 
fied  1  Table  0-10  for  the  operating  con- 


rivet(Hj.  or  welded.  Tor  othw  than  steel  SDeclfled  An  adequate  air 

replacerncm  system  is  one  which  Intro- 


construction,  equivalent  securing  of 

'Tdf  arci^fereruS*  JolnU  In  duet-  duees  replacement  a!r  upstream  or  above 
work  shSlI  be  suhsUntlaUy  fastened  to-  “>«  «> 

frethcr  and  lapped  In  the  dlreetitm  of  air.  siened  that  the  velocity  of  air  In  the 

flow.  At  least  every  fourth  Joint  shall  be  booth  cross  section  is  not  less  than  that 


provided  with  connecting  flanges,  bolted  specified  in  Table  O-IO  when  measured 
together,  or  of  equivalent  fastening  upstream  or  above  the  object  being 


T*aLr  O  16  MmiMVM  MAUitAnrrD  Vixormis  Into  SrtiT  Rootst 


Opormthiir  condlttonv  for  o(i)#ct9  InslOo  booUt 


Alr-opertied  curvs,  mODoai  or  Mitomolk .  Upto 

Alr-opermU-d  irua«.  roanuolorMtomoUc . .  ITpto 


t  d^i  t)  of  t  hf  booth  lo  Us  h  richt  aed  width 
(2)  Cros9dnrt5can  horttatlitoicH  thtooeh  propei 
lOnfpm  ilfTt  p*r  -Titnutfl  q>ou>d  not  br  prmiUtrd 


i>tiinli<aicd  thtooeh  proper  deslfu  and  such  dr<cn  sbooldbr  sot^ht.  Crossdrafls  In  fttrmat 


’-arty  oversiHay  nnd  tiim**  inlotdjarnx  wor*  tr« 

'U  liooth^  sh'mW  ba  df^irnod  wuh  »alrtrttu«  Uiow'i  In  t 
'  h  vrIncitW  sb.>wn  In  ttMOolomr  headod  “Kansr'*  a 


Tin  braird  **T>a«Ur.  ‘  Ilowrvrr.  tooth*  spmMor 


Chapter  XV'li— Occupational  Safety  and  Health  Admin. 


(U)  In  addition  to  the  requirements  In  m  *pr»7  aoicbiag.  see  Table  o-ii.  (^lumo 
subdivision  (1)  oi  this  subparagraph  the  ^  give®  the  number  of  cubic  feet  of  vapor  per 
total  air  volume  exhausted  through  a  of  eolvent  and  wiumn  3  gives  thr 

solvent  vapor  to  at  least  26  percent  of  diminished  by  the  quantity  of 

the  lower  explosive  limit  of  the  solvent  ,oiid*  »nd  noDflsmm*biea  oontalned  In  thr 
being  sprayed.  An  example  of  tbe  tmuh. 

method  of  calculating  this  volume  Is  to  determine  the  volume  of  air  to  cubic 
given  below.  fact  necessary  to  dilute  the  vapor  from  I  gal- 

Bx.Ample:  Tb  determine  tho  lower  ezplo-  ion  of  solvent  to  36  percent  of  tbe  lower 
stve  llmiu  of  the  moot  eommon  solvente  used  eapiceive  limit,  apply  the  following  formula 

4(100-LEL)  (cubic  feet  of  vapor  per  gallon) 

Dilution  volume  required  per  gallon  of  aolvent^ - 

UBL 
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Uting  toluene  as  the  solvent. 

(1)  LEL  of  toluene  from  Table  0-11.  col¬ 
umn  3.  la  1.4  percent. 

(2)  Cubic  feet  of  vapor  per  gallon  from 
Table  0-11,  column  1.  Is  30.4  cubic  feet  p« 
gallon 

(8)  Dilution  volume  required  s 
4  (100-1.4  )  30.4 

-  ■  ■. s6A64  cubic  feet 

1.4 

(4)  To  convert  to  cubic  feet  per  minute  of 
required  ventilation  multlolv  the  dilution 
volume  required  per  gauon  of  eolvent  by  the 
number  of  gallons  of  solvent  evaporated  per 
minute. 


Cubic  feet  Lower 
per  (ration  etploslvc 
of  vapor  ll»U  la 

at  70*  P.  air  at  to*  P. 


r.O  Tl  . 

Metnji  tmal*.. 
Methyl  AUiihol 


Naphthe  (YMAP)  (74* 

Nayihlha) . 

NaphUta  (IflO*  Plwdi) 


(ill)  (a)  When  on  operator  must 
position  himself  in  a  booth  downstream 
of  the  object  being  sprayed,  an  air  sup¬ 
plied  respirator  or  other  type  of  respira¬ 
tor  approved  by  the  Bureau  of  Mines. 
U.8.  Department  of  the  Interior  or  srecl- 
fied  in  ANSI  Z88  2-1969  for  the  material 
being  sprayed  ahouid  be  used  by  the 
<H>erator. 

(b)  Where  downdraft  booths  are  pro¬ 
vided  aith  doors,  such  doors  shall  be 
closed  when  spray  painting. 

(7)  Make-up  air.  (i)  Clean  fresh  air. 
free  of  contamination  from  adjacent  in¬ 
dustrial  exhaust  systems,  chimneys, 
stacks,  or  vents,  shxU  be  supplied  to  a 
spray  booth  or  room  in  quantities  equal 
to  the  volume  of  air  exhausted  threugb 
the  spray  booth. 

(11)  Where  a  spray  bootb  or  room  re¬ 
ceives  make-up  air  through  self-closing 
doors,  clampers,  or  louvers,  they  shall  be 
fully  open  at  all  times  when  Uie  booth 
or  room  is  in  use  for  spraying.  Tbe 
velocity  of  air  through  such  doors,  damp¬ 
ers.  or  louvers  shall  not  exceed  200  feet 
per  minute.  If  tbe  fan  charaeteri.«:Ues 
are  such  that  the  required  air  flow 
through  the  booth  will  be  provided, 
higher  velocities  through  the  doors, 
dampers,  or  louvers  may  be  used. 

(lii)  (o>  Where  Uie  air  supply  to  a 
spray  bootb  or  room  is  filtered,  the  fan 
static  pressure  sha^  be  calculate  on  th« 
assumption  Uiat  the  filters  are  dirty 
to  the  extent  that  they  require  cleaninf 
or  replacement. 

(b)  The  rating  of  filters  shall  be 
governed  by  test  data  supplied  by  the 
manufacturer  of  the  filter.  A  pressure 
vage  shall  be  installed  to  show  die  pres¬ 
sure  drop  across  the  filters.  This  gage 
shall  be  marked  to  show  the  pressure 
drop  at  which  the  filters  require  clean¬ 
ing  or  replacement.  Filters  shall  be  re¬ 
placed  or  cleaned  whenever  the  pressure 


drop  across  them  becomes  excessive  or 
fthenever  the  air  flow  through  the  face 
of  the  booth  falls  below  that  specified 
in  Table  0-10. 

(Iv)  (a)  KTesns  for  heating  make-up 
air  to  any  spray  booth  or  room,  before 
or  at  the  time  graying  Is  nonnally  per¬ 
formed.  shall  be  provided  In  all  places 
where  the  outdoor  temperature  may  be 
expected  to  rmaln  below  65*  F.  fm 
appreciable  periods  of  time  during  the 
operation  of  the  bootb  except  where 
adequate  and  safe  means  of  radiant 
heating  for  all  operating  personnel 
affected  Is  provided.  The  replacement 
ail  during  tbe  heating  seasons  shall  be 
maLatalaed  at  not  less  than  66*  F.  at 
the  point  of  entry  Into  the  spray  booth 
or  spray  room.  Wlian  otherwise  un¬ 
heated  make-up  air  would  be  at  a  tem¬ 
perature  of  more  than  10*  F.  below  room 
temperature.  tU  temperature  shall  be 
regulated  as  provided  in  sectioo  3  6  3  of 
ANSI  Z92-1960. 

(b)  As  an  alternative  to  an  air  re¬ 
placement  system  complsrlng  with  the 
preceding  section,  general  heating  of  tbe 
building  in  which  the  spray  nxxn  or 
booth  Is  located  ma}  be  employed  pro¬ 
vided  that  all  occupied  parts  of  the  build¬ 
ing  are  maintained  at  not  less  than  66*  F 
whfm  the  exhaust  system  is  in  operation 
or  the  general  heating  system  supple¬ 
mented  by  other  sources  of  heat  may  be 
employed  to  meet  this  requirement. 

(Cl  No  means  of  heating  make-up  air 
shall  be  located  in  a  spray  booth 

(d)  Where  make-up  air  is  ta-ated  by 
coal  or  oU,  the  products  of  combustion 
shall  not  be  allowed  to  mix  with  the 
make-up  air.  and  the  products  of  com¬ 
bustion  shall  be  conducted  outside  the 
building  through  a  flue  terminutmg  at 
a  point  remote  frrjm  all  points  where 
Qiake-up  air  CDlers  the  building 

(e)  Where  make  up  air  is  heated  by 
gas,  and  lot  products  of  eombusUan  ara 
not  mixed  with  the  make-up  air  but  are 
conducted  tbreogb  an  independent  flue 
to  a  point  outside  the  buUdmg  remote 
from  all  points  where  tnake-up  air  en- 
ters'tbe  building,  it  is  not  necessary  to 
oomply  with  (/)  of  this  subdivision. 

(/)  Where  make-up  air  to  any  naanu- 
ally  <K>erated  spray  booth  or  rornn  la 
heated  by  gas  and  the  products  of  com¬ 
bustion  are  allowed  to  mix  with  the 
supply  air,  the  following  precautions 
must  be  taken: 

(/)  The  gas  must  have  a  distinctive 
and  strong  enough  odor  to  warn  work¬ 
men  in  a  spray  booth  or  ro(»D  of  its 


presence  if  in  an  unbumed  state  in  the 
make-up  air. 

(2)  Tbe  maximum  rate  of  gas  supply 
to  tbe  make-up  air  beater  burners  must 
not  exceed  which  would  yield  in 
excess  of  200  pgijn.  (parts  per  mUlion) 
of  carbon  monoxide  or  2,000  p.p.m.  of 
total  combustible  gases  In  the  mixture 
if  the  unbumed  gas  upon  the  occurrence 
of  flame  failure  were  mixed  with  all 
of  the  make-up  air  supiAled. 

(3)  A  fan  must  bs  provided  to  dellve*' 
tbe  mixture  of  heated  air  and  products 
of  combustion  from  the  plenum  chamber 
housing  tbe  gas  burners  to  the  spray 
booth  or  room 

(8)  Scope.  Spray  booths  or  spray 
rocNns  are  to  be  used  to  enclose  or  con¬ 
fine  all  spray  finishing  (^rations  cov¬ 
ered  by  this  paragrar^  (c).  This  para- 
griU>h  does  not  apply  to  the  spraying  of 
the  extenors  of  buildings,  fixed  tanks,  or 
slmUar  structures,  new  to  sm:tU  portable 
spraying  apparatus  not  used  repeatedly 
in  same  location. 

(d)  Open  surface  tanks — (1)  General 
(1)  *nus  paragraph  iu>pUe&  to  all  opera¬ 
tions  involving  the  immersion  of  ma¬ 
terials  In  liquids,  or  In  the  vapors  of  such 
liquids,  for  the  purpose  of  cleanlrg  or 
altering  the  surface  or  adding  to  or  Im¬ 
parting  a  finish  thereto  or  changiiig  the 
character  of  the  materials,  and  their  sub¬ 
sequent  removal  from  the.  liquid  or  vapor, 
draining,  and  drying.  These  operations 
include  wa&utng.  electroplating,  auoitlx- 
ing.  pickling,  quenchiiig,  dying,  dipping, 
tanning,  dressing,  bleaching,  degre^ng. 
alkaline  eleanlug.  stripping,  ringing, 
digesting,  and  other  similar  operations. 

(U)  Except  irtiere  specific  cnnstnic- 
Uon  speclflratkios  are  prescribed  in  this 
secUon.  hoods,  ducts,  elbows,  fans,  blow¬ 
ers.  and  all  other  eidiaust  system  paru, 
components,  and  supports  Uiereof  shall 
be  so  emutirucied  as  to  meet  conditions 
of  s«‘rvioe  and  to  facilitate  Oiatntenance 
and  shall  conform  lu  construeUon  to  the 
specifications  contained  in  American 
National  Standard  Fundamentals  Gov¬ 
erning  the  Design  and  Operation  of  Local 
Exhaust  Systems.  Z9.2-1960 

(2)  Classification  of  open-surface  tank 
operations.  (1)  Open-surface  tank  op¬ 
erations  shall  be  classified  Into  16 
classes,  numbered  A-1  to  D-4.  Inclusive. 

(U)  Determiruition  of  class.  Class  Is 
determined  by  two  faeUws.  hazard  po¬ 
tential  designated  by  a  letter  frmn  A  to 
D.  inclusive,  and  rata  of  gas,  vapor,  or 
mist  evolution  designated  by  e  number 
from  1  to  4.  Inclusive  (for  example.  B.S) 
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(lU)  Hazard  potential  Is  an  Index,  on  a 
scale  of  from  A  to  D.  inclusive,  of  the 
severity  of  the  hazard  associated  with  the 
substance  contained  in  the  tank  because 
of  the  toxic,  flammatle,  or  explosive 
nature  of  the  vapor,  gas.  or  mist  pro* 
duced  therefrom.  The  toxic  hazard  Is 
determined  from  the  concentration, 
measured  In  parts  by  volume  of  a  gas  or 
vapor,  per  million  parts  by  volume  of 
contaminated  air  (p.p.m.),  or  in  mlUl* 
grams  of  mist  per  cubic  meter  of  air 
(mg./m.*),  below  which  Ul  effects  are 
unlikely  to  occur  to  the  exposed  worker/ 
The  concentrations  shall  be  those  in 
1  1910.1000. 

(Iv)  The  relative  fire  or  explosion 
hazard  Is  measured  in  degrees  Fahren¬ 
heit  in  terms  of  the  closed-cup  flash 
point  of  the  substance  in  the  tank.  De¬ 
tailed  Information  on  the  prevention  of 
Are  hazards  In  dip  tanks  may  be  found 
In  Dip  Tanks  Containing  Flammable  or 
Combustible  Liquids.  NFPA  No  34-1906. 
National  Fire  Protection  Association 
Where  the  tank  contains  a  mixture  of 
liquid;,  other  than  organic  solvents, 
whose  effects  are  additive,  the  hygienic 
standard  of  the  most  toxic  component 
<for  example,  the  one  having  the  lowest 
p.pjn.  or  mg./m.')  shall  be  used,  except 
where  such  substance  constitutes  an  In¬ 
significantly  small  fraction  of  the  mix¬ 
ture  For  mixtures  of  organic  solvents, 
their  combined  effect,  rather  than  that  of 
either  Individually,  shall  determine  the 
hazard  potential.  In  the  absence  of  in¬ 
formation  to  the  contrary,  the  effects 
shall  be  considered  as  additive.  If  the 
sum  of  the  ratios  of  the  airborne  concen¬ 
tration  of  each  contaminant  to  the  toxic 
concentration  of  that  contaminant  ex¬ 
ceeds  unity,  the  toxic  concentration  shall 
be  considered  to  have  been  exceeded 
(See  Note  A  to  subdivision  (v)  of  this 
subparagraph.) 

(V)  Hazard  potential  shall  be  deter¬ 
mined  from  Table  0-12,  with  the  value 
indicating  greater  hazard  being  used 
When  the  hazardous  material  may  be 
either  a  vapor  with  a  threshhold  limit 
value  (TLV)  in  p  pm.  or  a  mist  with  a 
TLV  in  mg./m.*,  the  TLV  tudlcaUng  the 
greater  hazard  shall  be  used  (for  ex¬ 
ample.  A  takes  precedence  over  B  or  C:  B 
over  C:  C  over  D) . 

NoTX  A: 

0  0,0  Cm 

- + - + - -f-  ... - >1 

TLV,  TLV,  TLV*  TLVt 
when: 

e= Concentration  measured  at  the  opera¬ 
tion  in  p  p.m 


T*atB  O-l2-DcTcaiiiMATi0K  of  HAZAao  Potvntial 


Toildtr  croup 


potriitiAl  Qu  or  Plwb  point 

raror  Mbi  <ln  dt^rrees 

(p.p.m.)  (mc./m*)  KJ 


A .  S  10  Ml  1 

B .  11-100  an-I.O  Undrr  im 

C .  101-600  1. 1-10  no- 200 

D  Over  600  Over  10  Over  200 


(vl)  Rate  of  gas.  vapor,  or  mist  evolu¬ 
tion  Is  a  numerical  Index,  on  a  scale  of 
from  1  to  4,  inclusive,  both  of  the  rela¬ 
tive  capacity  of  the  tank  to  produce  gas. 
vapor,  or  mist  and  of  the  relative  energy 
with  which  it  is  projected  or  carried  up¬ 
wards  from  the  tank.  Rate  is  evaluated  in 
terms  of 

(a)  The  temperature  of  the  liquid  in 
the  tank  in  degrees  Fahrenheit; 

(b)  The  number  of  degrees  Fahren¬ 
heit  that  this  temperature  is  below  the 
boiling  point  of  the  liquid  In  degrees 
Fahrenheit: 

<e)  The  relative  evaporation  of  the 
liquid  in  still  air  at  room  tempemturc  in 
an  arbitrary  scale — fast  medium,  slow, 
or  nil;  and 

(d)  The  extent  that  the  tank  guses  or 
produces  mist  in  an  arbitrary  scale— 
high,  medium,  low,  and  nil.  (See  Table 
0-13,  Note  2.)  Gassing  depends  up<m 
electrochemical  or  mechanical  processes, 
the  effects  of  which  have  to  be  Indi¬ 
vidually  evaluated  for  each  installation 
(see  Table  G-13.  Note  3) . 

fvil>  Rate  of  evolution  shall  be  deter¬ 
mined  from  Table  0-13.  When  evapora¬ 
tion  and  gassing  yield  different  rates,  the 
lowest  numerical  value  shall  be  used 


TaBLK  G-lt-  nCTBKMI) 


I  Mi*T  EvonmoN 


Liquid  n«grev4  Rvlatlv* 

R«t»  lempern-  betirw  boll-  evapor*-  Oitvlns' 
ture,*  P.  ing  point  tlon  < 


1  .  .  OvorlOO  P-20  Fast . lUtth. 

2  .  ISP  200  21-50  Medium.  . 

3  .  M-U9  61-100  Slow . 

4  .  Under  M  Over  100  Nil .  Nil 


Non  1.  in  certain  classes  of  equipment 
specifically  vapor  degreasers.  an  Internal  con¬ 
denser  or  vapor  level  thermostat  is  used  to 
prevent  the  vapor  from  leaving  the  tank  dur¬ 
ing  normal  operation.  In  eueh  eases,  rate  of 
vapor  evolution  from  the  tank  Into  the  work¬ 
room  Is  not  dependent  upon  the  factors  listed 
in  the  table,  but  rather  upon  abnormalities 
of  (^>eratlng  procedure,  such  as  carryout  of 
vapors  from  excessively  fast  action,  dragout 
of  liquid  by  entrainment  in  parts,  contami¬ 


nation  Of  solvent  by  water  and  other  mate¬ 
rials.  or  Improper  heat  balance.  When  oper¬ 
ating  procedure  Is  excellent,  effective  rate  of 
•volution  may  be  taken  as  4.  When  operating 
procedure  is  average,  the  effective  rate  of 
evolution  may  be  taken  as  S.  When  opera¬ 
tion  is  poor,  a  rate  of  2  1  is  Indicated, 

depending  upon  observed  conditions. 

Note  2.  Relative  evaporation  rate  Is  deter¬ 
mined  according  to  the  methods  described 
by  A.  K.  DooUttle  to  Industrial  and  Engineer¬ 
ing  Chemistry,  vol.  27,  p.  1169.  (2)  where  time 
for  100-percent  evaporation  Is  as  follows: 
Past:  0-3  hours;  Medium:  8-12  hours;  Slow: 
12-50  hours:  Nil:  more  than  60  hours. 

Notk  3.  Gassing  means  the  formation  by 
chemical  or  electrochemical  action  of  minute 
bubbles  of  gas  under  the  surface  of  the  liquid 
in  the  tank  and  is  generally  limited  to  aque¬ 
ous  solutions. 

(3)  Ventilation.  Where  ventilation  la 
used  to  control  potential  exposures  to 
workers  as  defined  In  subparagraph  (2) 
(ill)  of  this  paragraph,  it  shall  be  ade¬ 
quate  to  reduce  the  concentration  of  the 
air  contaminant  to  the  degree  that  a 
hazard  to  the  worker  does  not  exist. 
Methods  of  ventilation  are  discussed  In 
American  National  Standard  Funda¬ 
mentals  Governing  the  Design  and  Op¬ 


eration  of  Local  Exhaust  Systems,  Z9.2- 
1960. 

(4)  Control  re<iuirements.  (1)  Control 
velocities  shall  conform  to  Table  0-14 
In  all  cases  where  the  flow  of  air  past 
the  breathing  or  working  zone  of  the  op¬ 
erator  and  into  the  hoods  is  undlsturb^ 
by  local  environmental  conditions,  such 
as  cg>en  windows,  wall  fans,  unit  heaters, 
or  moving  machinery. 

(11)  All  tanks  exhausted  by  means  of 
hoods  which 

(a)  Project  over  the  entire  tank; 

(b)  Are  fixed  in  position  in  such  a 
location  that  the  head  of  the  workman,  in 
all  his  normal  operating  positions  while 
working  at  the  tank,  la  in  front  of  all 
hood  openings;  and 

(c)  Are  completely  enclosed  on  at  least 
two  sides,  shall  be  considered  to  be  ex¬ 
hausted  trough  an  enclosing  h(X>d. 

(d)  The  quantity  of  air  in  cubic  feet 
per  minute  necessary  to  be  exhausted 
through  an  enclosing  hood  shall  be  not 
less  than  the  product  of  the  control  veloc¬ 
ity  times  the  net  area  of  ail  openings  in 
the  enclosure  through  which  air  can  flow 
into  the  hood. 


Table  Q-U-Contbol  VEioci-nts  in  Feet  Peb  Munute  (f.p.m.)  foe  UNDtsmBBSo  Lotations 


ClBS 


EiKlosinK  hood  Canopy  hood  * 

-  Lateral  — —  — -  - — — 

One  opco  Two  open  nhaust  ■  Thrr^open  Foor  open 
side  sides  sldea  sides 


A-S.  C-2.  end  D-l  (Note  3).. 
B-4  (Note2).C-r  •  -  - 


(1  venMUtloo  required. 


Notes: 

1.  See  Table  O-IS  for  rotnpaUtlon  of  ventltatlon  rate. 

2.  Do  not  use  mnopy  liuoJ  lor  llarard  l*oleniL*il  A  proees<e<. 

3.  Where  complete  control  of  t>ot  water  Is  desired,  de^-lcn  a '  " 

(ill)  All  tanks  exhausted  by  means  of 
tioods  which  do  not  project  over  the 
entire  tank,  and  in  which  the  direc¬ 
tion  of  air  movement  into  the  hood 
or  hoods  Is  substantially  horizontal,  shall 
be  considered  to  be  laterally  exhausted. 
The  quantity  of  air  in  cubic  feet  per  min¬ 
ute  necessary  to  be  laterally  exhausted 
per  square  foot  of  tank  area  in  order  to 
maintain  the  required  control  velocity 
^all  be  determined  from  Table  G-15  for 
all  variations  in  ratio  of  tank  width  (W) 
to  tank  length  (L) .  The  total  quantity  of 
air  in  cubic  feet  per  minute  required  to 
be  exhausted  per  tank  shall  be  not  less 
than  the  product  of  the  area  of  tank  sur¬ 
face  times  the  cubic  feet  per  minute  per 
square  foot  of  tank  area,  determined  from 
Table  G-15. 


?it  htebest  clan. 

(a)  For  lateral  exhaust  hoods  over  42 
Inches  wide,  or  where  it  is  desirable  to 
reduce  the  amount  of  air  removed  from 
the  workroom,  air  supply  slots  or  orl- 
flees  shall  be  provided  along  the  side  or 
the  center  of  the  tank  opposite  from  the 
exhaust  slots.  The  design  of  such  systems 
shall  meet  the  following  criteria: 

(1)  The  supply  air  volume  plus  the 
entrained  air  shall  not  exceed  50  percent 
of  the  exhaust  volume. 

(2)  The  velocity  of  the  supply  air- 
stream  as  it  reaches  the  effective  control 
area  of  the  exhaust  slot  shall  be  less  than 
the  effective  velocity  over  the  exhaust 
slot  area. 

(3)  The  vertical  height  of  the  recelv- 
.Ing  exhaust  hood,  including  any  baffle. 


't 

r. 
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Table  0-18  -Uinimpm  Venttlahon  Rate  m  roatr  Feet  of  Atb  Peb  Mi.vctb  Peb  Sqoabb  Foot  or  Tane 


%  Latabal  Eiuai 


Roquirrd  minimum  eontrol  velocity, 
l.p.to.  ifroiD  Table  0-14) 


0  maintain  requtrvd  nilnUnom  vriocl. 


ti«<  at  (oliowtoE  ratloj  (tank  (W)  /Uuk  IcoEth  (t)).',* 
a(M0»  ai-a24  a2ft-a49  asaw  i.oz« 


Hood  aloiiR  onr  Ude  or  two  parallel  ilde^  of  lank  when  one  hood  li  acalnat  a  wall  or  baffle. 
Alao  for  a  manifold  alonf  taoli.ceQterlln*.* 


Hood  alone  rl6e  or  two  parallel  tides  of  free  staodlnc  tank  not  axalnU  wall  or  baffle. 


236 


260 


340 


376 


I  not  practicable  to  ventilate  aeros<  the  lonf  dimension  ot  a  tank  wbo«e  ratio  j  etcecds  2.0. 

I  luidesirable  to  do  so  wbrn  ^  escoeds  l.a  For  circular  tanks  with  lateral  exhaust  alone  up  t 
rence.  uw  W  L»\Jy,  forever  one-half  the  circumference  uw  W/L-OS. 

!!)(  L<  a  vertical  pUite  the  «mc  ietiftli  a.s  the  tank,  and  with  the  Uip  of  the  plate  a*  hich  as 
^aust  hood  U  on  the  side  of  a  tank  acalntta  bulldinc  waller  cluve  loil.U  is  perfectly  baffled. 

*  as  tank  width  In  compixtlnc  wbrn  manifold  U  alone  centerline,  or  when  hoods  ara  used  on  two  parallel 


lank  I*  wl<le.  (f 


oood  face  i>  tel  back  from  the  edKC  of  the 
area  of  tank*  can  frequei  tly  he  reduced  and  bettei 
citendlnc  frocn  the  ut>per  cdEes  of  the  aIoLs 


thK 


I  the  hood  mt 
kck  must  be  a 
obtained  <pai 


ull  a 


o  operate  (for  ex.iinple.  where 
k'lirinE  txnk  width).  The  *ur 
coBveyorited  systems)  by  u: 


tha 


THI*  29— iobor 


shall  not  be  less  than  one-quarter  the 
width  of  the  tank. 

(4)  The  supply  alrstream  shall  not  be 
allowed  to  Impinge  on  obstructions  be¬ 
tween  it  and  the  exhaust  slot  In  such  a 
manner  as  to  significantly  Interfere  with 
the  performance  of  the  exhaust  hood. 

(5)  Since  most  failure  of  push-pull 
systems  result  from  excessive  supply  air 
volumes  and  pressures,  methods  of  meas¬ 
uring  and  adjusting  the  supply  air  shall 
be  provided.  When  satisfactory  control 
has  been  achieved,  the  adjustable  fea¬ 
tures  of  the  hood  shall  be  fixed  so  that 
they  will  not  be  altered. 

(iv)  All  tanks  exhausted  by  means  of 
hoods  which  project  over  the  entire  tank, 
and  wluch  do  not  conform  to  the  defini¬ 
tion  of  enclosing  hoods,  shall  be  consid¬ 
ered  to  be  overhead  canopy  hoods.  The 
quantity  of  air  in  cubic  feet  per  minute 
necessary  to  be  exhausted  through  a 
canopy  hood  shall  be  not  less  than  the 
product  of  the  control  velocity  times  the 
net  area  of  all  openings  between  the  bot¬ 
tom  edges  of  the  hood  and  the  top  edges 
of  the  tank. 

<v)  The  rate  of  vapor  evolution  (in¬ 
cluding  steam  or  products  of  combustion) 
from  the  process  shall  be  estimated.  If 
the  rate  of  vapor  evolution  is  equal  to  or 
greater  than  10  percent  of  the  calculated 
exhaust  volume  required,  the  exhaust 


volume  shall  be  increased  in  equal 
amount. 

(5)  SvTQV  cleaning  and  degreasing. 
Wherever  spraying  or  other  mechanical 
means  are  used  to  disperse  a  liquid  above 
an  open-surface  tank,  control  must  be 
provided  for  the  airborne  spray.  Such  op¬ 
erations  shall  be  enclosed  as  completely 
as  possible.  The  inward  air  velocity  into 
the  enclosure  shall  be  sufficient  to  pre¬ 
vent  the  discharge  of  spray  into  the 
workroom.  Mechanical  baffles  may  be 
used  to  help  prevent  the  discharge  of 
spray.  Spray  painting  operations  are  cov¬ 
ered  by  paragraph  (c)  of  this  section. 

(6)  Control  means  other  than  ventila-- 
tfon.  Tank  covers,  foanu.  beads,  chips,  or 
other  materials  floating  on  the  tank  sur¬ 
face  so  as  to  confine  gases,  mists,  or 
vapors  to  the  area  under  the  cover  or  to 
the  foam,  bead,  or  chip  layer;  or  surface 
tension  depressive  agents  added  to  the 
liquid  in  the  tank  to  minimize  mist 
formation,  or  any  combination  thereof, 
may  all  be  used  as  gas.  mist,  or  vapor 
control  means  for  open-surface  tank  op¬ 
erations,  provided  that  they  effectively 
reduce  the  concentrations  of  hazardous 
materials  in  the  vicinity  of  the  worker 
below  the  limits  set  in  accordance  with 
subparagraph  (2)  of  this  paragraph. 

(7)  System  design,  (i)  The  equipment 
for  exhausting  air  shall  have  sufficient 
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capacity  to  produce  the  flow  air  re¬ 
quired  In  each  of  the  hoods  and  openings 
of  the  system. 

(ii)  The  capacity  required  in  subdivi¬ 
sion  (1)  of  this  subparagraph  thail  be 
obtained  when  the  airflow  producing 
equipment  is  operating  against  the  fol¬ 
lowing  pressure  losses,  the  sum  of  which 
is  the  static  pressure: 

(a)  Entrance  losses  into  the  hood 

<b)  Resistance  to  airflow  in  branch 
pipe  including  bends  and  transforma¬ 
tions. 

(c>  Entrance  loss  into  the  main  pipe. 

(d)  Resistance  to  airflow  in  main  pipe 
Including  bends  and  transformations. 

(e)  Resistance  of  mechanical  equip¬ 
ment;  that  is.  filters,  washers,  condensers, 
absorbers,  etc.,  plus  their  entrance  and 
exit  losses. 

(/)  Resistance  In  outlet  duct  and  dis¬ 
charge  stack. 

(lil>  Two  or  more  operations  shall  not 
be  connected  to  the  same  exhaust  system 
where  either  (me  or  the  combination  of 
the  substances  removed  may  constitute  a 
Are,  explosion,  or  chemical  reaction 
hazard  in  the  duct  system.  Traps  or  other 
devices  shall  be  provided  to  insure  that 
condensate  In  ducts  does  not  drain  back 
into  any  tank. 

(iv)  The  exhaust  system,  consisting  of 
hoods,  ducts,  air  mover,  and  discharge 
outlet,  shall  be  designed  in  accordance 
with  American  National  Standard 
Fundamentals  Governing  the  Design  and 
Operation  of  Local  Exhaust  Systems. 
Z9.2-1960.  or  the  manual.  Industrial  Ven¬ 
tilation.  publl&iied  by  Uie  American  Con¬ 
ference  of  Governmental  Industrial 
Hygienist?  1970.  Airflow  and  pressure 
loss  data  provided  by  the  manufacturer 
of  any  air  cleaning  device  shall  be  In¬ 
cluded  In  the  design  calculatums. 

(8)  Operation.  (1)  The  required  airflow 
shall  be  maintained  at  all  times  during 
which  gas.  mist,  or  vapor  is  emitted  from 
the  tank,  and  at  all  times  the  tank,  the 
draining,  or  the  drying  area  is  in  opera¬ 
tion  or  use.  When  the  system  Is  first  in¬ 
stalled.  the  airflow  from  each  hood  shall 
be  measured  by  means  of  a  pitot  traverse 
in  the  exhaust  duct  and  corrective  action 
taken  if  the  flow  is  less  than  that  re¬ 
quired.  When  the  proper  flow  is  obtained, 
the  hood  static  pressure  shall  be  meas¬ 
ured  and  recorded.  At  intervals  of  not 
more  than  3  months  operation,  or  after  a 
prolonged  shutdown  period,  the  hoods 
and  duct  system  shall  be  Inspected  for 
evidenc^e  of  corrosion  or  damage.  In  any 
case  where  the  airflow  is  found  to  be  less 


than  required,  it  shall  be  increased  to 
the  required  value.  (Information  on  air¬ 
flow  and  static  pressure  measurement 
and  calculations  may  be  found  in  Ameri¬ 
can  National  Standard  Fundamental 
Governing  the  Design  and  Operation  of 
L(x:al  Exhaust'Systems,  Z9.3-1960.  or  In 
the  manual,  Industrial  Ventilation,  pub¬ 
lished  by  the  American  Corference  of 
Govemmeniai  Industrial  Hygienists.) 

(11)  The  exhaust  system  shall  dis¬ 
charge  to  the  outer  air  In  such  a  manner 
that  the  possibility  of  lU  effluent  enter¬ 
ing  any  building  is  at  a  minimum.  Redr- 
culatloD  shall  only  be  through  a  device 
for  contaminant  removal  which  will  pre¬ 
vent  the  creation  of  a  health  hazard  In 
the  r(X)m  or  area  to  which  the  air  is 
recirculated. 

(ill)  A  volume  of  outside  air  in  the 
range  of  90  percent  to  110  percent  of 
the  exhaust  volume  shall  be  provided 
to  each  room  having  exhaust  hoods.  The 
outside  air  supply  shall  enter  the  work¬ 
room  in  such  a  manner  as  not  to  be  detri¬ 
mental  to  any  exhaust  hood.  The  air¬ 
flow  of  the  makeup  air  system  shall  be 
measured  on  installation.  Periodically, 
thereafter,  the  airflow  should  be  remeas¬ 
ured.  and  corrective  action  shall  be  taken 
when  the  airflow  Is  below  that  required. 
The  makeup  air  shall  be  uncontaml- 
nated. 

(9)  Personal  protection.  (1)  All  em¬ 
ployees  working  In  and  around  open- 
surface  tank  operations  must  be  In¬ 
structed  as  to  the  hazards  of  their 
respective  jobs,  and  in  the  personal  pro¬ 
tection  and  first  aid  procedures  applica¬ 
ble  to  these  hazards. 

(11)  AU  persons  required  to  work  in 
such  a  manner  that  their  feet  may  be¬ 
come  wet  shall  be  provided  with  rubber 
or  other  impervious  boots  or  shoes,  rub¬ 
bers.  or  wooden-soled  shoes  sufficient  to 
keep  feet  dry. 

(lil)  All  persons  required  to  handle 
work  wet  with  a  liquid  other  than  water 
shall  be  provided  with  gloves  impervious 
to  such  a  liquid  and  of  a  length  sufficient 
to  prevent  entrance  of  liquid  into  the  tope 
of  the  gloves.  The  interior  of  gloves  shall 
be  kept  free  from  corrosive  or  Irritating 
contaminants. 

(iv)  All  persons  required  to  work  In 
such  a  manner  that  their  clothing  may 
become  wet  shall  be  provided  with  such 
aprons,  coats,  jackets,  sleeves,  or  other 
garments  made  of  rubber,  or  of  other 
materials  Impervious  to  liquids  other 
than  water,  as  are  required  to  keep  their 
clothing  dry.  Aprons  shall  extend  well 
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below  the  top  of  boots  to  prevent  liquid 
splashing  Into  the  boots.  Provision  of  dr>-. 

I  clean,  cotton  clothing  along  with  rub> 

ber  shoes  or  short  boots  and  an  apron 
impcrvioas  to  liquids  other  Uian  water 
shall  be  CMisIdered  a  satisfactory  sub' 
stitute  where  small  parts  are  cleaned, 
j  plated,  or  add  dipped  m  open  tanks  and 

I  rapid  work  Is  required. 

(V)  Whenever  there  Is  a  danger  of 
splashing,  for  example,  when  additions 
are  made  manually  to  the  tanks,  or  when 
acids  and  chemicals  are  removed  from 
the  tanks,  the  employees  so  engaged 
shall  be  required  to  wear  either  tight* 
fitting  chemical  goggles  or  an  effective 
]  face  shield.  See  I  1910.133. 

<vi>  When,  during  emergencies  as  de¬ 
scribed  in  subparagraph  (llXv)  of  this 
paragraph,  workers  must  be  In  areas 
where  concentrations  of  air  contami¬ 
nants  are  greater  than  the  limit  set  by 
subparagraph  (2)(ill>  of  this  paragraph, 
or  oxygen  concentrations  are  less  than 
19.5  percent,  they  shall  be  required  to 
wear  respirators  adequate  to  reduce  their 
exposure  to  a  level  below  these  limits,  or 
to  provide  adequate  oxygen.  Such  respi¬ 
rators  shall  also  be  provided  In  marked, 
quickly  accessible  storage  compartments 
built  for  the  purpose,  when  there  exists 
the  possibility  of  accidental  release  of 
hazardous  concentrations  of  air  contami¬ 
nants.  Respirators  shall  be  approved  by 
!  the  U.8.  Bureau  of  Mines,  U.8  Depart¬ 

ment  of  the  Interior  and  shall  be  selected 
by  a  competent  industrial  hygienist  or 
.  other  technically  qualified  source.  Res- 

'  pirators  shall  be  us^  in  accordance  with 

1 1910.134.  and  persons  who  may  require 
them  shall  be  trained  In  their  use. 

<vU>  Near  each  tank  containing  a 
liquid  which  may  bum.  Irritate,  or  other¬ 
wise  be  harmful  to  the  skin  If  splashed 
upon  the  worker’s  body,  there  shall  be 
a  supply  of  clean  cold  water.  The  water 
pipe  fcanylng  a  pressure  not  exceeding 
25  pounds)  shall  be  provided  with  a  quick 
opening  valve  and  at  least  46  inches  of 
hose  not  smaller  than  three-fourths 
Inch,  so  that  no  time  may  be  lost  in 
washing  off  liquids  from  the  skin  or 
clothing.  Alternatively,  deluge  showers 
ind  eye  flushes  sliall  be  provided  In 
cases  where  harmful  chemicals  may  be 
splashed  on  parts  of  the  body. 

(viii>  Operators  with  sores,  bums,  or 
other  skin  lesions  requiring  medical 
treatment  shall  not  be  allowed  to  work 
at  their  regular  operations  until  so  au¬ 
thorized  by  a  physician.  Any  small  skin 
abrasions,  cuts,  rash,  or  open  sores  which 


are  found  or  reported  shall  be  treated  by 
a  properly  desinnated  person  so  that 
chances  of  exposures  to  the  chemicals 
are  removed.  Workers  exposed  to  chro¬ 
mic  acids  sliall  have  a  periodic  examina¬ 
tion  made  of  the  nostrils  and  other  parts 
of  the  body  to  detect  inciinent  ulceratiMi. 

<ix)  SufTicient  W'ashhig  facilities,  in¬ 
cluding  soap,  individual  towels,  and  hot 
abater,  shall  be  provided  for  all  persons 
required  to  use  or  handle  any  liquids 
which  may  burn.  Irritate,  or  otherwise  be 
harnifui  to  the  skin,  on  the  basis  of  at 
least  one  basin  <or  Its  equivalent)  with  a 
hot  water  faucet  for  every  10  employees 
See  i  1910  141(d). 

(x)  Locker  space  or  equivalent  cloth¬ 
ing  storage  facilities  shall  be  provided  to 
prevent  contamination  of  street  clothing. 

<xi)  First  aid  facilities  specific  to  the 
hazards  of  the  operations  conducted  shall 
be  readily  available. 

(10)  Special  precautions  for  cyanide 
Dikes  or  other  arrangements  shall  be 
provided  to  prevent  the  possibility  of  In¬ 
termixing  of  cyanide  and  acid  in  ttw 
event  of  tank  rupture. 

(11)  Inspection,  maintenance,  and 
installation. 

(I)  Floors  and  platforms  around  tanks 
shall  be  prevmt^  from  becoming  slip¬ 
pery  both  by  original  type  of  construe- 
U<xi  and  by  frequent  flushing.  They  shall 
be  firm,  sound,  and  of  the  design  and 
constnicticm  to  minimize  the  possibility 
of  tripping. 

(II)  Before  cleaning  the  Interior  of  any 
tank,  the  contents  shall  be  drained  off. 
and  the  cleanout  doors  shall  be  opened 
where  provided.  All  pockets  in  tanks  or 
pits,  where  it  la  possible  for  hazardous 
vapors  to  collect,  shall  be  ventilated  and 
cleared  of  such  vapors. 

(Ul)  Tanks  which  have  been  drained 
to  permit  employees  to  enter  for  the 
purposes  of  cleaning.  Inspection,  or 
maintenance  may  contain  atmosphere*^ 
which  are  hazardous  to  life  or  health 
through  the  presence  of  flammable  or 
toxic  air  contaminants,  or  through  th' 
absence  of  sufficient  oxygen  Before  em¬ 
ployees  shall  be  permitted  to  enter  any 
such  tank,  appropriate  tests  of  the  at¬ 
mosphere  shall  be  made  to  determine  If 
the  limits  set  by  subparagraph  (2)(lil) 
of  this  paragraph  are  exceeded,  or  If  the 
oxygen  concentration  Is  less  than  19.5 
percent. 

dv)  If  the  tests  made  in  accordance 
with  subdivision  <iil)  of  this  subpara¬ 
graph  indicate  that  the  atmosphere  in 
the  tank  is  uiLsafe.  before  any  employee 


Is  permilU'd  to  enter  the  tauk,  the  (auk 
sliall  be  ventilated  unul  tl-t  hn  'udoiL^ 
almo.spherc  l.s  lemovi'd,  nr  ’  vrnf.’.  itim 
■shall  be  continued  n>  r.:  to  the 

occurrence  of  a  ha/..irvloit .  air.Ui  phori 
as  long  as  an  rinployre  is  ir  the  t.ink 

'V»  If.'hi  I’mcnrencic s,  such  ns  n  vur 
work.  It  Is  ncc<‘.s.sary  U>  enter  a  lank 
which  may  contain  a  hu/ardo«».s  atmos¬ 
phere.  .suitable  rospirat-as.  .-iKli  as  .self- 
contained  breathing  appaialu-s;  hose 
ma^k  with  blower,  if  tl>»'rr'  ;s  a  poS'ihility 
of  oxygen  deficiemy;  or  a  gas  mask,  se¬ 
lected  and  operated  in  af  cosdance  with 
subparagraph  <9)<vl)  of  Ihi.s  {Mragrai^, 
.shall  be  used.  If  a  contnminniit  in  the 
tank  can  cau.se  dermatitis,  or  be  ab¬ 
sorbed  through  the  skin,  the  employee 
entering  the  tank  shall  also  wear  protec¬ 
tive  clothing.  At  least  one  trained 
standby  employee,  with  suitable  re.spira- 
tor.  shall  be  present  in  the  nearest  un- 
conlaminutcd  area.  The  standby  em¬ 
ployee  must  be  able  *o  communicate  with 
'.he  employee  In  the  tank  and  be  able 
;o  haul  him  out  of  the  tank  with  a  life¬ 
line  if  neces.sary. 

(Vi)  Maintenance  work  requiring  weld¬ 
ing  or  open  flame,  wiiore  toxic  metal 
fumes  such  as  cadmium,  chromium,  oi 
lead  mav  be  evolved,  shall  be  done  oniy 
ftith  sufficient  local  exhaust  ventilation 
to  prevent  the  creation  of  a  health  haz¬ 
ard.  or  be  done  with  re.spirators  selected 
and  used  in  accordance  with  subpara- 
i:raph  (9)(vi)  of  this  paragraph.  Weld¬ 
ing.  or  the  use  of  open  ilames  near  any 
solvent  cleaning  equipment  .shall  be  per¬ 
mitted  only  after  such  equipment  has 
ftrst  been  thoroughly  cleared  of  solvents 
and  vapors. 

(12)  Vapor  degreasing  tanks.  (1)  In 
any  vapor  dcgrea.*ving  tank  equipped  with 
I  condenser  or  vapor  level  thermostat, 
the  conden.ser  or  thermostat  shall  keep 
the  level  of  vapors  below  the  top  edge 
of  the  tank  bv  a  distance  at  least  equal 
to  one-half  the  tank  width,  or  at  least 
36  inches,  whichever  is  shorter. 

(ii)  Where  gas  is  u.sed  as  a  fuel  for 
heating  vapor  degreasing  tanks,  the  com¬ 
bustion  chamber  shall  be  of  tight  con¬ 
struction.  except  for  such  openings  as 
the  exhaust  flue,  and  those  that  are  nec¬ 
essary  for  supplying  air  for  combustion. 
Flues  shall  be  of  corrosion-resistant  con¬ 
struction  and  shall  extend  to  the  outer 
air.  If  mechanical  exhaust  Is  used  on 
this  flue,  a  draft  diverter  shall  be  used 
Special  precautions  must  be  taken  to 


present  solvent  fumes  from  enteiin;;  the 
air  of  this  or  any  other 
heater  when  ehlonnatod  or  fluiriaaled 
hydrocarbc'ii  sohents  ‘for  example,  tri- 
cldorocthyknc.  k'reon)  arc  used. 

(ill)  He.ating  elcmenu  shall  be  so  de- 
.>i"iie(l  and  maintained  tliat  their  sur- 
lace  icmpcruture  will  not  ctta'^e  the  .sol¬ 
vent  or  mixture  to  Uecompo.se.  bieak 
down,  or  be  converted  into  an  excessive 
quantity  of  vapor. 

(iv»  Tanks  or  machines  of  more  than 
t  square  feet  of  vapor  area,  used  for 
solvent  cleaning  or  vapor  de*rreasing. 
shall  be  equlpi>t'd  with  suitable  cleanout 
or  sludge  ioors  located  near  the  bottom 
of  each  tank  or  still.  These  d(X)r8  shall 
be  so  designed  and  gasketed  that  there 
will  be  no  leakage  of  solvent  when  tliey 
are  closed. 

(13)  Scope.  (1)  This  paragraph  (d) 
applies  to  all  operations  involving  the 
immersion  of  materials  in  liquids,  or  in 
the  vapors  of  such  liquids,  for  the  pur¬ 
pose  of  clcaidng  or  altering  their  sur¬ 
faces.  or  adding  or  Imparting  a  finish 
thereto,  or  changing  tlie  character  of  the 
materials,  and  their  sub.sequent  removal 
from  the  liquids  or  vapors,  draining,  anC 
drying.  Such  operations  include  wash 
Ing,  electroplating,  anodizing,  pickling, 
quenching,  dyeing,  dipping,  tanning, 
dressing,  bleaching,  degrea.sing.  alkaline 
Cleaning,  stripping,  rinsing,  digesting, 
and  other  similar  operations,  but  do  not 
Include  molten  materials  handling  op¬ 
erations.  or  surface  coating  operations. 

(11)  “Molten  materials  handling  (V- 
erations"  means  all  operations.  oth» 
than  welding,  burning,  and  soldering 
erations.  Involving  the  use.  melting, 
smelting,  or  pouring  of  metals,  alloys, 
salts,  or  other  similar  substances  in  the 
molten  state.  Such  operations  also  in¬ 
clude  heat  treating  baths,  descalini 
bath.s.  die  casting  .stereotyping,  galvaniz¬ 
ing.  tinning,  and  similar  operations. 

(lU)  “Surface  coating  operations” 
mean.s  all  operations  involving  the  appli¬ 
cation  of  protective,  decorative,  adhesive, 
or  strengthening  coating  or  impregna¬ 
tion  to  one  or  more  surfaces,  or  into  the 
Interstices  of  any  object  or  material,  by 
means  of  spraying,  spreading,  flowing. 
bru.shing,  roll  coating,  pouring,  cement¬ 
ing.  or  similar  means;  and  any  subse¬ 
quent  draining  or  drying  operations,  ex¬ 
cluding  open-tank  operations. 

|39  FR  23502.  June  27.  1974.  ax  ameuded  at 
40  PR  23073.  May  28.  1975;  40  PR  24523. 
June  9.  1975) 
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S  1910.95  Orcnpaiional  noiae  expoaurr. 

(a)  Protection  airwloat  the  effects  of 
noise  exposure  shall  be  provided  when 
the  sound  levels  exceed  ^ose  shown  in 
Table  0-16  when  measured  on  tne  A 
scale  of  a  standard  sound  level  meter  at 
slow  response.  When  noise  levels  are  de¬ 
termined  by  octave  band  analysis,  the 
equivalent  A-welghted  sound  level  may 
be  determined  as  follows: 


BqulvalSDt  souad  isvM  eontoun.  Oetavs 
band  aouDd  praasura  lavels  may  be  con- 
vartad  to  tbm  aqulvalant  A-waigbtad  aouod 
laval  by  plotting  them  on  this  graph  and 
noting  the  A-waight#d  sound  laval  eewra- 
•poDdlag  to  the  pcHnt  of  hlgbaat  penstntion 
Into  the  sound  laval  ocmtouiw.  This  equiva¬ 
lent  a-weigbt«d  eound  level,  which  may 
differ  from  the  actual  A-walghted  sound 
level  of  the  nolee,  Is  used  to  dstermlos 
eiq>o8ure  limits  from  Tabls  l.O'ie. 

(b)(1)  When  employees  are  subjected 
to  sound  exceeding  those  listed  liTTable 
0-16.  feasible  administrative  or  engi¬ 
neering  controls  shall  be  utilized.  If  such 
controls  fall  to  reduce  sound  levels  within 
the  levels  of  Table  0-16,  personal  pro¬ 
tective  equipment  shall  be  provided  and 
used  to  reduce  sound  levels  within  the 
levels  of  tlM  table. 

(2)  If  the  variations  In  noise  levd  in¬ 
volve  maxima  at  intervals  of  1  second 
or  less.  It  Is  to  be  considered  continuous 

(3)  In  all  cases  where  the  sound  levels 
exceed  the  values  shown  herein,  a  con¬ 
tinuing.  effective  bearing  conservation 
program  shall  be  administered. 


Table  0-16— PnMxsszBLx  Noise  Exposcsu 
Sound  level 
dBA  slcic 


Duratton  per  day,  hour  j  response 

5  .  90 

6  .  02 

4 .  06 

8  .  07 

3 . 100 

1V4  .  103 


*  When  the  daily  noise  expoeure  U  com¬ 
posed  of  two  or  more  perlodi  of  noise  ex¬ 
posure  of  different  levels,  their  combined 
effect  should  be  considered,  rather  than  the 
individual  effect  of  each.  If  the  turn  of  the 
following  fractions:  Ci/Ti-fCi/Tt  C«/r» 
exceeds  unity,  then,  the  mixed  expoeure 
should  be  considered  to  exceed  the  limit 
value.  Cn  indicates  the  total  time  of  ex¬ 
posure  at  a  specified  noise  level,  and  rn 
lAdtcatee  the  total  time  of  expoeure  permit¬ 
ted  at  that  level. 

Bxpoeure  to  Impulsive  or  Impact  noise 
should  not  exceed  140  dB  peak  sound  pres¬ 
sure  level. 

§  1910.96  l(miKing  radiation. 

(a)  Definitions  applicable  to  this  sec¬ 
tion.  (I)  “Radiation"  includes  alpha 
rays,  beta  rays,  gamma  rays.  X-rays, 
neutrons,  high-speed  electrons,  high¬ 
speed  protons,  and  other  atomic  parti¬ 
cles:  but  such  term  does  not  include 
sound  or  radio  waves,  or  visible  light, 
or  infrared  or  ultraviolet  light. 

(2)  “Radioactive  material"  means 
any  material  which  emits,  by  spemta- 
neous  nuclear  disintegration,  corpuscular 
or  electromagnetic  emanations. 

(3)  “Restricted  area"  means  any  area 
access  to  which  is  controlled  by  the 
empl<3yer  for  purposes  of  protection  of 
individuals  from  exposure  to  radiation 
or  radioactive  materials. 

(4)  “Unrestricted  area"  means  any 
area  access  to  which  Is  not  controlled 
by  the  employer  for  purposes  of  protec¬ 
tion  of  individuals  from  exposure  (o 
radiation  or  radioactive  materials. 

(5)  “Dose“  means  the  quantity  of 
ionizing  radiation  absorbed,  per  unit  of 
mass,  by  the  body  or  by  any  portion 
the  body.  When  the  provisions  in  this 
section  specify  a  dose  during  a  period 
of  time,  the  dose  is  the  total  quantity 
of  radiation  absorbed,  per  unit  of  mass, 
by  the  body  or  by  any  portion  of  the 
body  during  such  period  of  time.  8everal 
different  units  of  dose  arc  in  current 


use  Definitions  of  units  used  In  this 
section  are  set  forth  In  subparagraphs 
'6)  and  <7)  of  this  paragraph. 

(6)  “Rad"  means  a  measure  of  the 
dose  of  any  ionizing  radiation  to  body 
tissues  In  terms  of  the  energy  absorbed 
per  unit  of  mass  of  the  tissue.  One  rad 
is  the  dose  corresponding  to  the  absorp¬ 
tion  of  100  ergs  per  gram  of  tissue  <1 
mlllirad  (mrad)— 0.001  rad). 

(7)  “Rem"  means  a  measure  of  the 
dose  of  any  Ionizing  radiation  to  body  tis¬ 
sue  in  terms  of  its  estimated  biological 
effect  relative  to  a  dose  of  1  roentgen  (r) 
of  X-rays  (1  millirem  (mrem)  =0.001 
rem).  The  relation  of  the  rem  to  other 
dose  units  depends  upon  the  biologir4U 
effect  under  consideratiim  and  upon  the 
conditions  for  irradiation.  Each  of  the 
following  Is  considered  to  be  equivalent 
to  a  dose  of  1  rem ; 

(1)  A  dose  of  1  roentgen  due  to  X-  or 
gamma  radiation: 

(ii)  A  dose  of  1  rad  due  to  X-.  gamma, 
or  beta  radiation: 

(Ui)  A  dose  of  0.1  rad  due  to  neutrons 
or  high  energy  protons; 

(iv)  A  dose  of  O.OS  rad  due  to  particles 
heavier  than  protons  and  with  sufficient 
energy  to  reach  tlie  lens  of  the  eye; 

(V)  If  It  is  more  convenient  to  measure 
the  neutron  flux,  or  equivalent,  than  to 
determine  the  neutron  dose  in  rads,  as 
provided  in  8ub<llvl.sion  (lii)  of  this  sub- 
paragraph,  1  rem  of  neutron  radiation 
may.  for  purposes  of  the  provisions  in 
this  section  be  as-sumed  to  be  equivalent 
to  14  million  neutrons  per  square  centi¬ 
meter  Incident  upon  the  body;  or,  if  there 
Is  sufficient  information  to  estimate  with 
reasonable-  accuracy  the  approximate 
distribution  in  energy  of  the  neutrons, 
the  incident  number  of  neutrons  per 
square  centimeter  equivalent  to  1  rem 
may  be  estimated  from  Table  0-17; 


Tabli  0-17- 

-NcvTXow  Flux  [>osb  RouivAixim 

Neutron 

Number  of 

Averace  flui 

IW  mulifvro 

‘^oae  of  1  rrm 

(oeaUont/cni*) 

persflc.) 

(8)  For  determining  exposures  to  X- 
or  gamma  rays  up  to  3  Mev ,  the  dose 
limits  specified  in  Uils  section  may  be 
assumed  to  be  equivalent  to  the  “air 
dose  ’.  For  the  purpose  of  tliis  section  “air 
dose"  means  that  the  dose  is  measured  by 
a  properly  calibrated  appropriate  in¬ 
strument  in  air  at  or  near  the  body  sur¬ 
face  in  the  region  of  the  highest  dosage 
rate. 

(b)  Exposure  of  individuals  to  radia¬ 
tion  in  restricted  areas.  (1)  Except  as 
provided  in  subparagraph  (2)  of  this 
paragraph,  no  employer  shall  possess, 
use.  or  transfer  sources  of  Ionizing  radi¬ 
ation  in  such  a  manner  as  to  cause  any 
individual  in  a  restricted  area  to  re¬ 
ceive  in  any  period  of  one  calendar  quar¬ 
ter  from  sources  in  the  employer’s  pos¬ 
session  or  control  a  dose  In  excess  of  the 
limits  specified  in  Table  0-18; 

Tabu  0-18 

il«m« 

calender 

quarter 

Whole  body:  Hexd  and  trunk:  active 

blood-forming  organs:  lens  of  eyes; 

or  gonads _ ..................... 

Hands  and  forearms;  feet  and  ankles.  18% 
Skin  of  whole  body... _ _ _ _  7% 

(2)  An  employer  may  permit  an  in¬ 
dividual  in  a  restricted  area  to  receive 
doses  to  the  whole  body  greater  than 
those  permitted  under  subparagraph  (1) 
of  this  paragraph,  so  long  as: 

(I)  During  any  calendar  quarter  the 
dose  to  the  whole  body  shall  not  exceed 
3  rams:  and 

(II)  The  dose  to  the  whole  body,  when 
added  to  the  accumulated  occupational 
dose  to  the  whole  body,  shall  not  ex¬ 
ceed  5  (N-18)  rems,  where  “N”  equals 
the  Indlviduars  age  in  years  at  his  last 
birthday:  and 

(Hi)  The  employer  maintains  ade¬ 
quate  past  and  current  exix>sure  rec¬ 
ords  which  show  that  the  addition  of 
such  a  dose  will  not  cause  the  individual 
to  exceed  the  amount  authorized  in  this 
subparagraph.  As  used  in  this  subpara¬ 
graph  “Do^  to  the  whole  body"  shall 
be  deemed  to  include  any  dose  to  the 
whole  body,  gonad,  active  bloodfoiTning 
organs,  head  and  trunk,  or  lens  of  the 
eye. 

(3)  No  employer  shall  permit  any  em¬ 
ployee  who  is  under  18  years  of  age  to 
receive  in  any  period  of  one  calendar 
quarter  a  dose  In  excess  of  10  percent  of 
the  limits  jellied  In  Table  0-16. 
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<4)  ''Calendar  quarter*'  means  any  3- 
month  period  determined  as  lollows: 

(1)  The  first  period  of  any  year  may 
begin  on  any  date  in  January:  Provided. 
That  the  second,  third,  and  fourth  peri¬ 
ods  accordingly  begin  on  the  same  date 
in  April.  July,  and  October,  respectively, 
and  that  the  fourth  period  extends  into 
January  of  the  succeecUng  year,  if  nec¬ 
essary  to  complete  a  3 -month  quarter. 
During  the  first  year  of  use  of  this  meth¬ 
od  of  determination,  the  first  period  for 
tliat  year  shall  also  include  any  addi¬ 
tional  days  in  January  preceding  the 
starting  date  for  the  first  period;  or 

(ii)  The  first  period  in  a  calendar 
year  of  13  complete,  consecutive  calen¬ 
dar  weeks:  the  second  period  in  a  cal¬ 
endar  year  of  13  complete  consecutive 
weeks:  the  third  period  in  a  calendar 
year  of  13  complete,  consecutive  calen¬ 
dar  weeks:  the  fourth  period  in  a  calen¬ 
dar  year  of  13  complete,  consecutive 
calendar  weeks.  If  at  the  end  of  a  cal¬ 
endar  year  there  are  any  days  not  fall¬ 
ing  within  a  complete  calendar  week  of 
that  year,  such  days  shall  be  Included 
within  the  last  complete  calendar  week  of 
that  year.  If  at  the  beginning  of  any 
calendar  year  there  are  days  not  falling 
within  a  complete  calendar  week  of  that 
year,  such  days  shall  be  included  within 
the  last  complete  calendar  week  of  the 
previoas  year;  or 

<iii)  The  four  periods  In  a  calendar 
year  may  consist  of  the  first  14  com¬ 
plete,  consecutive  calendar  weeks;  the 
next  12  complete,  consecutive  calendar 
weeks,  the  next  14  complete,  consecutive 
calendar  weeks,  and  the  last  12  complete, 
consecutive  calendar  weeks.  If  at  Uie  end 
of  a  calendar  year  there  are  any  days  not 
falling  within  a  complete  calendar  week 
of  that  year,  such  days  shall  be  included 
(for  purposes  of  this  section)  within  the 
last  complete  calendar  week  of  the  year. 
If  at  the  beginning  of  any  calendar  year 
there  arc  days  not  falling  within  a  com¬ 
plete  calendar  week  of  that  year,  sucli 
days  shall  be  included  (for  purposes  of 
this  section)  within  the  last  complete 
week  of  the  previous  year. 

No  employer  shall  change  the 
method  used  by  him  to  determine  calen¬ 
dar  quarters  except  at  the  beginning  of 
a  calendar  yeaQ 

(c)  Exposure  to  airborne  radioactive 
material.  (1)  No  employer  shall  possess, 
use  or  transport  radioactive  material  in 
such  a  manner  as  to  cause  any  employee, 
within  a  restricted  area,  to  be  exposed  to 
airborne  radioactive  material  in  an  aver- 
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age  concentration  in  excess  of  the  limits 
specified  in  Table  1  of  Appendix  B  to  10 
CPR  Part  20.  The  limits  given  in  Table  1 
are  for  exposure  to  the  concentrations 
specified  for  40  liours  in  any  workweek  of 
7  consecutive  days.  In  any  such  period 
where  the  number  of  hours  of  exposure  is 
less  than  40.  the  limits  specified  in  the 
table  may  be  increased  proportionately 
In  any  such  period  where  the  number  of 
hours  of  exposure  is  greater  than  40.  the 
limits  specified  in  the  table  shall  be  de¬ 
creased  proportionately. 

(2)  No  employer  shall  possess,  use.  or 
transfer  radioactive  material  in  such  a 
manner  as  to  cause  any  individual  within 
a  restricted  area,  who  is  under  18  years 
of  age.  to  be  exposed  to  airborne  radio¬ 
active  material  in  an  average  concentra¬ 
tion  in  excess  of  the  limits  specified  in 
Table  II  of  Appendix  B  to  10  CFR  Part 
20.  For  purposes  of  this  subparagraph, 
concentrations  may  be  averaged  over  pe¬ 
riods  not  greater  than  1  week. 

(3)  “Exposed”  as  used  in  this  para¬ 
graph  means  that  tl.e  Individual  is  pres¬ 
ent  In  an  airborne  concentration.  No 
allowance  shall  be  made  for  the  use  of 
protective  clothing  or  equipment,  or  par¬ 
ticle  size. 

(d)  Precautionary  procedures  and 
personal  monitoring.  (1)  Every  employer 
shall  make  such  surveys  as  may  be  neces¬ 
sary  for  him  to  comply  with  the  provi¬ 
sions  in  tills  section.  "Survey”  mean.s  an 
evaluation  of  the  radiation  hazards  in¬ 
cident  to  the  production,  use.  release, 
disposal,  or  presence  of  radioactive  mate¬ 
rials  or  other  sources  of  radiation  under 
a  specific  set  of  conditions.  When  appro¬ 
priate.  such  evaluation  includes  a  physi¬ 
cal  survey  of  the  location  of  materials 
and  equipment,  and  measurements  of 
levels  of  radiation  or  concentrations  of 
radioactive  material  present. 

(2>  Every  employer  shall  supply  ap¬ 
propriate  personnel  monitoring  equip¬ 
ment.  such  as  film  badges,  pocket  cham¬ 
bers.  pocket  dosimeters,  or  film  rings,  to. 
and  shall  require  the  use  of  such  equip¬ 
ment  by: 

(i)  Each  employee  who  enter?  a  re¬ 
stricted  area  under  such  circumstances 
that  he  receives,  or  is  likely  to  receive,  a 
dose  in  any  calendar  quarter  in  excess  of 
25  percent  of  the  applicable  value  speci¬ 
fied  in  paragraph  (b)(1)  of  this  sectiem. 
and 

(li)  Each  employee  under  18  years  of 
age  who  enters  a  restricted  area  under 
such  circumstances  that  he  receive.';,  or 
is  likely  to  receive,  a  dose  in  any  calendar 
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quarter  in  excess  of  5  percent  of  the  ap- 
pUcable  value  specified  in  paragraph 
b)  (1)  of  this  section;  and 

(ill)  Each  employee  who  enters  a 
tilgh  radiation  area. 

<3)  As  used  in  this  section: 

(i)  “Personnel  monitoring  equipment” 
means  devices  designed  to  be  worn  or 
carried  by  an  Individual  for  the  purpose 
of  measuring  the  dose  received  (64;..  film 
badges,  pocket  chambers,  pocket  dosim¬ 
eters.  film  rings,  etc.) ; 

(ii)  ‘Radiation  area”  means  any  area, 
accessible  to  persormel,  In  which  there 
exists  radiation  at  such  levels  that  a 
major  portion  of  the  body  could  receive 
in  any  1  hour  a  dose  in  excess  of  5  mlUi- 
rem,  or  in  any  5  consecutive  days  a  dose 
In  excess  of  100  millirem:  and 

(ill)  “High  radiation  area”  means  any 
area,  accessible  to  personnel,  in  which 
there  exists  radiation  at  such  levels  that 
a  major  portion  of  the  body  could  re¬ 
ceive  in  any  one  hour  a  dose  in  excess  of 
.00  millirem. 

<e)  Caution  signs,  labels,  and  signals — 
(1)  General,  (i)  Symbols  prescribed  by 
this  paragraph  shall  use  the  conventional 
radiation  caution  colors  (magenta  or 
purple  on  yellow  background) .  The  sym¬ 
bol  prescribed  by  this  paragraph  is  the 
conventional  threc-bladed  desi^i: 

RADIATION  SYMBOL 


1.  Cross-hatched  area  Is  to  be  magenta 
or  purple. 

2.  Background  is  to  be  yellow. 


Gill  In  addition  Vo  the  contents  of 
signs  and  labels  prescribed  in  tht$  para¬ 
graph.  employers  may  provide  on  or  near 
such  signs  and  labels  any  additlcoal  In¬ 
formation  which  may  be  appropriate  In 
aiding  Individuals  to  minimise  exposure . 
to  radiation  or  to  radioactive  material] 

(2)  Radiation  area.  EMh  radiation 
area  shall  be  con^icuouoly  poat^  with  a 
sign  or  signs  bearing  the  radiation  cau¬ 
tion  symbol  described  in  subparagraph 
(1)  of  this  paragraph  and  the  words: 

CAunoN 

RADIATION  AREA 

(3)  High  radiation  area,  (t)  Each  high 
radiation  area  shall  be  ccmspicuously 
posted  with  a  sign  or  signs  bearing  the 
radiation  caution  symbol  and  the  words: 

CAUTION 

BIOH  RADIATION  AREA 

(U)  Each  high  radiation  area  shall 
be  equipped  with  a  control  device 
which  shall  either  cause  the  level  of 
radiation  to  be  reduced  below  that  at 
which  an  individual  might  receive  a  dose 
of  100  millirems  In  1  hour  upon  entry 
Into  the  area  or  shall  energize  a  con¬ 
spicuous  visible  or  audible  alarm  signal 
in  such  a  manner  that  the  individual 
entering  and  the  employer  or  a  super¬ 
visor  of  the  activity  are  made  aware  of 
the  entry.  In  the  case  of  a  high  radiation 
area  established  for  a  period  of  30  days 
or  less,  such  control  device  is  not 
“airborne  radioactivity  area”  means: 
requirt^. 

(4)  Airborne  radioactivity  area.  (1)  As 
used  in  the  provisions  of  this  section, 

(a)  Any  room,  enclosure,  or  operating 
area  in  which  airborne  radioaettve  ma¬ 
terials.  composed  wholly  or  partly  of 
radioactive  material,  exist  in  concentra¬ 
tions  in  excess  of  the  amounts  specified 
in  column  1  of  Table  1  of  Appendix  B 
to  10  CFR  Part  20  or 

(b)  Any  room,  enclosure,  or  operating 
area  In  *vhlch  airborne  ra^oacUve  ma- 

erials  exist  in  concentrations  which,  av¬ 
eraged  over  the  number  of  hours  in  any 
week  during  which  individuals  are  in 
the  area,  exceed  25  percent  of  the 
amounts  specified  in  column  1  of  T^le 
1  of  Appendix  B  to  10  CFR  Part  20. 

(U)  Each  airborne  radioactivity  area 
shall  be  conspicuously  posted  with  a  sign 
or  signs  bearing  the  radiation  caution 
symbol  described  in  subparagraph  (1) 
of  this  paragraph  and  the  words: 
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CAUTION 

AIRBORNE  RADIOACnvrrr  AREA 

(5)  Additional  reguirements. 

(i)  Elach  area  or  room  In  which  radio¬ 
active  material  is  used  or  stored  and 
which  contains  any  radioactive  material 
(other  than  natural  uranium  or  tho¬ 
rium)  In  any  amount  exceeding  10  times 
the  quantity  of  such  material  specified  m 
Appendix  C  to  10  CFR  Part  20  shall  be 
conspicuously  posted  with  a  sign  or  signs 
bearing  the  radiation  caution  symbol 
described  In  subparagraph  (1)  of  this 
paragraph  and  the  words: 

CAUTION 

RADIOACnVB  UATKRIAIA 

(ii)  Each  area  or  room  In  which  nat¬ 
ural  uranium  or  thorium  is  used  or 
stored  in  an  amount  exceeding  100  times 
the  quantity  of  such  materia)  specified  in 
10  CFR  Part  20  shall  be  conspicuously 
posted  with  a  sign  or  signs  bearing  the 
radiation  caution  symbol  described  in 
subparagraph  (1)  of  this  paragraph  and 
the  words: 

CAUTION 

RADlOACnvX  MATERIALS 

(6)  Containers,  (i)  Each  container  in 
which  is  transported,  stored,  or  used  a 
quantity  of  any  radioactive  material 
(other  than  natural  uranium  or  tho¬ 
rium)  greater  than  the  quantity  of  such 
material  specified  In  Appendix  C  to  10 
CFR  Part  20  shall  bear  a  durable,  clearly 
visible  label  bearing  the  radiation  caution 
symbol  described  In  subparagraph  (1) 
of  this  paragraph  and  the  worcls: 

CAUTION 

RADIOACTIVE  MATERIALS 
(ii)  Each  container  in  which  natural 
uranium  or  thorium  is  transported, 
stored,  or  used  in  a  quantity  greater  than 
10  times  the  quantity  specified  in  Appen¬ 
dix  C  to  10  CFR  Part  20  shall  bear  a 
durable,  clearly  visible  label  bearing  the 
radiation  caution  symbol  de.scribed  in 
subparagraph  (1)  of  this  paragraph  and 
the  words: 

CAUTION 

RADIOACTIVE  MATERIALS 
(ill)  Notwithstanding  the  provisions 
of  subdivisions  (1)  and  (ii)  of  this  sub- 
paragraph  a  label  shall  not  be  required: 

(a)  If  the  concentration  of  the  ma¬ 
terial  in  the  container  does  not  exceed 
that  specified  In  column  2  of  Table  1  of 
Appendix  B  to  10  CPR  Part  20.  or 
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(b)  For  laboratory  containers,  such  as 
beakers,  flasks,  and  test  tubes,  used 
transiently  In  laboratory  procedures 
w  hen  the  user  is  present. 

(iv)  Where  containers  arc  used  foi 
storage,  the  labels  required  in  this  sub- 
paragraph  shall  state  also  the  quantitie.< 
and  kinds  of  radioactive  materials  in  the 
containers  and  the  date  of  measurement 
of  the  quantities. 

(f)  Immediate  evacuation  tcamino 
signal— (1)  Signal  characteristics.  (1) 
The  signal  shall  be  a  mldlrequency  com¬ 
plex  sound  wave  amplitude  modulated  at 
a  subsonic  frequency.  The  complex  sound 
wave  in  free  space  shall  have  a  funda¬ 
mental  frequency  (fO  between  450  and 
500  hertz  (Hz)  modulated  at  a  subsonic 
rate  between  4  and  5  hertz. 

(11)  The  signal  generator  shall  not  be 
less  than  76  decibels  at  every  location 
where  an  individual  may  be  present 
whose  immediate,  rapid,  and  complete 
evacuation  is  essential. 

(iii)  A  sufficient  number  of  signal  unlu 
shall  be  installed  such  that  the  require¬ 
ments  of  subdivision  (il)  of  this  subpara¬ 
graph  are  met  at  every  location  where 
an  individual  may  be  present  whose  Im¬ 
mediate.  rapid,  and  complete  evacuation 
Is  essential. 

(iv)  The  signal  shall  be  unique  in  the 
plant  or  facility  in  which  It  Is  installed 

(V)  The  minimum  duration  of  the 
signal  shall  be  sufficient  to  insure  that 
all  affected  persons  hear  the  signal. 

(vl)  The  signal-generating  system 
shall  respond  automatically  to  an  Initiat¬ 
ing  event  without  requiring  any  human 
action  to  sound  the  signal. 

(2)  Design  objectives.  (1)  The  signal 
generating  system  shall  be  designed  to 
incorporate  components  which  enable  the 
system  to  produce  the  desired  signal  each 
time  it  is  activated  within  one-half  sec¬ 
ond  of  activation. 

(ii)  The  signal-generating  system  shall 
be  provided  with  an  automatically  acti¬ 
vated  secondary  power  supply  which  is 
adequate  to  simultaneously  power  all 
emergency  equipment  to  which  It  Is  con¬ 
nected.  If  operation  during  power  failure 
Li  necessary,  except  in  those  systems  us¬ 
ing  battoxies  as  the  primary  source  of 
power. 

(ill)  All  components  of  the  signal- 
generating  system  shall  be  located  to 
provide  maximiun  practicable  protection 
against  damage  in  case  of  fire,  explosion, 
corrosive  atmosphere,  or  other  environ¬ 
mental  extremes  consistent  with  ade¬ 
quate  system  performance. 
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(Iv)  The  Signal-generating  system  shall 
be  designed  with  the  minimum  number  of 
components  necessary  to  make  it  func¬ 
tion  as  intended,  and  should  utilize  com¬ 
ponents  which  do  not  require  frequent 
servicing  such  as  lubrication  or  cleaning. 

(V)  Where  several  activating  devices 
feed  activating  information  to  a  central 
signal  generator,  failure  of  any  activat¬ 
ing  device  shall  not  render  the  signal- 
generator  system  inoperable  to  acUvat- 
ing  Information  from  the  remaining 
devices. 

(Vi)  The  signal-generating  system 
shall  be  designed  to  enhance  the  prob¬ 
ability  that  alarm  occurs  only  when  im¬ 
mediate  evacuation  is  warranted.  TTie 
number  of  false  alarms  shall  not  be  so 
great  that  the  signal  will  come  to  be 
disregarded  and  shall  be  low  enough  to 
minimize  personal  Injuries  or  excessive 
property  damage  that  might  result  from 
such  evacuation. 

(3)  Testing,  (i)  Initial  tests,  inspec¬ 
tions.  and  checks  of  the  signal-generat¬ 
ing  system  shall  be  made  to  verify  that 
the  fabrication  and  Installation  were 
made  in  accordance  with  design  plans 
and  specifications  and  to  develop  a  thor¬ 
ough  knowledge  of  the  performance  of 
the  system  and  all  components  under 
normal  and  hostile  c<mditlons. 

(ii)  Once  the  system  has  been  placed 
in  service.  peri(xllc  tests,  inspections,  and 
checks  .sh^  be  made  to  minimize  the 
possibility  of  malfunction. 

(iii)  Following  significant  alterations 
or  revisions  to  the  sirstem,  tests  and 
checks  similar  to  the  initial  installation 
tests  shall  be  made. 

(Iv)  Tests  shall  be  designed  to  minimize 
hazards  while  conducting  the  tests. 

(V)  Prior  to  normal  operation  the 
ilgnal-generating  system  shall  be 
checked  physically  and  functionally  to 
assure  reliability  and  to  demonstrate  ac¬ 
curacy  and  performance.  Specific  tests 
shall  Include: 

(a)  All  power  sources. 

(b)  Calibration  and  calibration  sta¬ 
bility. 

(c)  Trip  levels  and  stability 

(d)  Continuity  of  function  with  loss 
and  return  of  required  services  such  as 
AC  or  DC  power,  air  pressure,  etc 

(e)  All  indicators 

(/)  Trouble  indicator  circuits  and  sig¬ 
nals.  where  u^. 

(g)  Air  pressure  (If  used) 
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(h)  Determine  that  sound  level  of  the 
signal  is  within  the  limit  of  subpara¬ 
graph  (l)(il)  of  this  paragraph  at 
all  points  that  require  Immediate 
evacuation 

(Vi)  In  addition  to  the  Initial  startup 
and  operating  tests,  periodic  scheduled 
performance  tests  and  status  checks 
must  be  made  to  insure  that  the  system 
is  at  all  times  operating  within  (lesign 
limits  and  capable  of  the  required  re¬ 
sponse.  Specific  periodic  tests  or  checks 
or  both  shall  include: 

(a)  Adequacy  of  signal  activation 
device. 

(b)  All  power  sources. 

(c)  Function  of  all  alarm  circuits  and 
trouble  indicator  circuits  including  trip 
levels. 

Cd)  Air  pressure  (if  used) . 

(e)  Function  of  entire  system  includ¬ 
ing  operation  without  power  where 
requir^. 

(/)  Complete  operational  tests  Include 
Ing  sounding  of  the  signal  and  determi¬ 
nation  that  sound  levels  are  adequate 
(vii)  Periodic  tests  shall  be  scheduled 
on  the  basis  of  need,  experience,  diffi¬ 
culty,  and  disruption  of  operatiems.  The 
entire  system  should  be  operationally 
tested  at  least  quarterly. 

(viil)  All  employees  whose  woiic  may 
necessitate  their  presence  ip  an  area  cov¬ 
ered  by  the  signal  shall  be  made  famil¬ 
iar  with  the  actual  sound  of  the  signal — 
preferably  as  it  sounds  at  their  woik 
location.  Before  placing  the  system  into 
operation,  all  employees  normally  work¬ 
ing  in  the  area  shall  be  made  acquainted 
with  the  signal  by  actual  demonstration 
at  their  work  locations. 

(g)  Exceptions  from  posting  reguire- 
ments.  Notwithstanding  the  provisions 
of  paragraph  (e)  of  this  section: 

(1)  A  room  or  area  Is  not  required  to 
be  posted  with  a  caution  sign  because  of 
the  presence  of  a  sealed  source,  provided 
^e  radiation  level  12  Inches  from  the  sur¬ 
face  of  the  source  container  or  housing 
does  not  exceed  5  millirem  per  hour. 

(2)  Rooms  or  other  areas  in  onsite 
medical  facilities  are  not  required  to  be 
posted  with  caution  signs  because  of  the 
presence  of  patients  containing  radio¬ 
active  material  provided  that  there  are 
personnel  in  attendance  who  shall  take 
the  precautlMis  necessary  to  prevent  the 
exposure  of  any  individual  to  radiation  or 
radioactive  material  in  excess  of  the 
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llmito  established  In  the  provisions  of 
this  section. 

(3)  Caution  signs  are  not  required  to 
be  posted  at  areas  or  rooms  containing 
radioactive  materials  for  periods  of  less 
than  8  hours:  Provided.  That 

<1)  The  materials  are  constantly  at¬ 
tended  during  such  periods  by  an  In¬ 
dividual  who  shall  take  the  precautions 
necessary  to  prevent  the  exposure  of  any 
Individual  to  radiation  or  radioactive  ma¬ 
terials  in  excess  of  the  limits  established 
in  the  provisions  of  this  section;  and 

(11)  Such  area  or  rocHn  is  subject  to 
the  employer’s  control. 

(h)  Exemptioru  for  radioactive  mate- 
riaU  packaged  for  ehipment.  Radioac¬ 
tive  materials  packaged  and  labeled  In 
accordance  with  r^ulations  of  the  De¬ 
partment  of  Transportation  published  In 
49  CFR  Chapter  I.  are  exempt  from  the 
labeling  and  posting  requirements  of  this 
subpart  during  shipment,  provided  that 
the  inside  containers  are  labeled  in  ac¬ 
cordance  with  the  provisions  of  para¬ 
graph  (e)  of  this  section. 

(i>  instruction  of  personnel,  posting. 

(1)  Emi^orers  regulated  by  the  Atomic 
Energy  Commission  shall  be  governed  by 
10  CFR  Part  20  standards.  Employers  in 
a  State  named  in  paragraph  (p)  (3)  of 
this  section  shall  be  governed  by  the  re¬ 
quirements  of  the  laws  and  regulations 
of  that  State.  All  other  employers  shall 
be  regulated  by  the  following; 

(2)  All  Individuals  working  In  or  fre¬ 
quenting  any  portion  of  a  radiation  area 
^all  be  informed  of  the  occurrence  of 
radioactive  materials  or  of  radiation  In 
such  portions  of  the  radiation  area;  shall 
be  instructed  In  the  safety  problems  as¬ 
sociated  with  exposure  to  such  materials 
or  radiation  and  In  precautions  or  devices 
to  minimise  exposure;  shall  be  instructed 
In  the  applicable  provisions  of  this  sec¬ 
tion  for  the  protection  of  employees  from 
exposure  to  radiation  or  radic^tlve  ma¬ 
terials;  and  shall  be  advised  of  reports 
of  radiation  exposure  which  employees 
may  request  pursuant  to  the  regulations 
In  this  section. 

<3)  Each  employM-  to  whom  this  sec¬ 
tion  applies  diall  post  a  current  copy 
of  Its  provisions  and  a  copy  of  the  op¬ 
erating  procedures  applicable  to  the  work 
conspicuously  In  8U(^  locations  as  to 
insure  that  employees  woiidng  In  or  fre¬ 
quenting  radiaticm  areas  will  observe 
these  (kKuments  on  the  way  to  and  from 
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their  place  of  emplosrment.  or  shall  keep 
such  documents  available  for  examina¬ 
tion  of  employees  upon  request. 

<])  Storage  of  radioactive  materialt 
Radioactive  materials  stored  In  a  non- 
“adl'vtlon  area  shall  be  secured  against 
unauthorised  removal  from  the  place  of 
storage. 

(k)  Waste  disposal.  No  employer  shall 
dispose  of  radioactive  material  except  by 
transfer  to  an  authorised  recipient,  or  in 
a  manner  approved  by  the  At<mlc  Energy 
Commission  or  a  State  named  in  para¬ 
graph  (p>  <3)  of  this  sectlcm. 

(l)  Notification  of  incidents — (I)  fm- 
mediate  notification.  Each  employer 
shall  immediately  notify  the  Assistant 
Secretary  of  Labor  or  his  duly  author¬ 
ized  representative,  for  emplO)*ees  not 
protect^  by  the  Atomic  Energy  Commis- 
si<m  by  mearu  of  10  CFR  Part  20:  para¬ 
graph  (p)(2)  of  this  section,  or  the  re¬ 
quirements  of  the  laws  and  regulations 
of  States  named  in  paragraph  (p)  (3)  of 
this  section,  by  telephone  or  telegraph  of 
any  Incident  Involving  radiation  which 
may  have  caused  or  threatens  to  cause: 

(1)  Exposure  of  the  whole  body  of  any 
individual  to  35  rems  or  more  of  radia¬ 
tion;  exposure  of  the  ^in  of  the  whole 
body  of  any  Individual  to  150  rems  or 
more  of  radiation;  or  exposure  of  the 
feet,  ankles,  hands,  or  forearms  of  any 
Individual  to  375  rems  or  more  of  radia¬ 
tion;  or 

(11)  The  relea.se  of  radioactive  mate¬ 
rial  in  concentrations  which.  If  averaged 
over  a  pericxl  of  24  hours,  ivould  exceed 
5.000  times  the  limit  specified  for  such 
materials  In  Table  II  of  Appendix  B  to 
10  CFR  Part  20. 

Gill )  A  loss  of  1  working  week  or  more 
of  the  operation  of  any  facilities  affected : 
or 

(Iv)  Damage  to  property  In  excess  of 

tioo.ooQ 

(2)  Ttoenty-four  hour  notification 
Each  employer  shall  within  24  hours  fol¬ 
lowing  its  occurrence  notify  the  Assistant 
Secretary  of  Labor  or  his  duly  author¬ 
ized  representative  for  employees  not 
protect^  by  the  At<xnic  Energy  Com¬ 
mission  by  means  of  10  CFR  Part  20. 
paragraph  (p)(2>  of  this  section,  or  the 
requirements  of  the  laws  and  applicable 
regulations  of  States  named  in  paragraph 
(p)(3)  of  this  section,  by  telephone  or 
telegraph  of  any  Incident  Involving  radi- 
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atlon  wlilch  may  have  caused  or  threat¬ 
ens  to  cause: 

(1)  Exposure  of  the  whole  body  of  any 
Individual  to  5  rems  or  more  of  radiation; 
exposure  of  the  skin  of  the  whole  body 
of  any  Individual  to  30  rems  or  more  of 
radiation;  or  exposure  of  the  feet,  ankles, 
hands,  or  forearms  to  75  rems  or  more 

I  of  radiation:  or 

Gil)  A  loss  of  1  day  or  more  of  the  op¬ 
eration  of  any  facilities;  or 

(111>  Damage  to  property  in  excess  of 

tio.ooy 

im)  Reports  of  overexposure  and  ex- 
cessive  levels  and  concentrations.  (1)  In 
addition  to  any  notification  required  by 
paragraph  (1)  of  this  section  each  «n- 
ployer  shall  make  a  report  In  writing 
within  30  days  to  the  Assistant  Secretary 
of  Labor  or  his  duly  authorized  repre¬ 
sentative.  for  employees  not  protected  by 
the  Atomic  Energy  Commission  by  means 
<  of  10  CFR  Part  20;  or  under  paragraph 
ip)(3)  of  this  section,  or  the  require¬ 
ments  of  the  laws  and  regulations  of 
States  named  in  paragraph  (p)  <3)  of 
this  section,  of  each  exposure  of  an  indi¬ 
vidual  to  radiation  or  concentrations  of 
radioactive  material  in  excess  of  any  ap¬ 
plicable  limit  in  this  section.  Each  report 
required  under  this  subparagraph  shall 
describe  the  extent  of  exposure  of  per¬ 
sons  to  radiation  or  to  radioactive  ma¬ 
terial;  levels  of  radiation  and  concentra¬ 
tion  of  radioactive  material  involved,  the 
cause  of  the  exposure,  levels  of  concen¬ 
trations:  and  corrective  steps  taken  or 
planned  to  assure  against  a  recurrence 

(2)  In  any  case  where  an  employer  Is 
required  pursuant  to  the  provisions  of 
this  paragraph  to  report  to  the  U.S.  De¬ 
partment  of  Labor  any  exi>osure  of  an 
individual  to  radiation  or  to  concentra¬ 
tions  of  radicmctlve  material,  the  em¬ 
ployer  shall  also  notify  such  individual 
of  the  nature  and  extent  of  exposure 
Such  notice  shall  be  in  writing  and  shall 
contain  the  following  statement;  ’’You 
should  preserve  this  report  for  future 
reference  ” 

(n)  Records.  (1)  Every  employer  shall 
ma  ntatn  records  of  the  radiation  ex¬ 
posure  of  all  employees  for  whom  per¬ 
sonnel  monitormg  is  rcKiulred  under 
p.^ragraph  <d)  of  this  section  and  ad¬ 
vise  each  of  his  employees  of  his  Individ¬ 
ual  exix)sure  on  at  least  an  annual  basis 

(3)  Every  employer  shall  maintain 
records  In  the  same  units  used  In  tables 


in  paragraph  (b>  of  this  section  and 
Appendix  B  to  10  CFR  Pert  20. 

(o)  Disclosure  to  former  employee  of 
individual  employee’s  record.  (1>  At  the 
request  of  a  former  employee  an  em¬ 
ployer  shall  furnish  to  the  employee  a 
report  of  the  employee's  exposure  to  radi¬ 
ation  as  shown  In  record  maintained 
by  the  employer  pursuant  to  paragraph 
(n)  (1)  of  this  section.  Such  report  shall 
be  furnished  within  30  days  from  the 
time  the  request  is  made,  and  shall  cover 
each  calendar  quarter  of  the  Individual’s 
emplojrment  involving  exposure  to  rsuU- 
ation  or  such  lesser  period  as  may  be  re¬ 
quested  by  the  employee.  The  report 
shall  also  include  the  results  of  any  cal¬ 
culations  and  analysis  of  radioactive 
material  deposited  in  the  body  of  the 
employee.  The  report  shall  be  in  writ¬ 
ing  and  contain  the  following  statement: 
’’You  should  preserve  this  report  for 
future  reference.** 

G?)  The  former  employee’s  request 
should  Include  appropriate  identifying 
data,  such  as  social  security  number  and 
dates  and  locations  of  employmeniQ 

(p)  Atomic  Energy  Commiuion  (i- 
eensees — ABC  contractors  operating 
AEC  plants  and  facilities — AEC  Agree¬ 
ment  State  licensees  or  registrants.  (1) 
Any  mnployer  who  possesses  or  uses 
source  material,  byproduct  material,  or 
special  nuclear  material,  as  defined  In 
the  Atomic  Energy  Act  of  1954.  as 
amended,  under  a  license  Issued  by  the 
Atomic  Energy  Commission  and  In  ac¬ 
cordance'  with  the  requirements  of  10 
CFR  Part  20  shall  be  deemed  to  be  In 
compliance  with  the  requirements  of  this 
section  with  respect  to  such  possessiem 
and  use. 

(2)  AEC  contractors  operating  AEC 
plants  and  facilities;  Any  employer  who 
possesses  or  uses  source  material,  Iq  • 
product  material,  special  nuclear  matt  > 
rial,  or  other  radiation  sources  under 
a  contract  with  the  Atomic  Energ>*  Com¬ 
mission  for  the  operation  of  AEC  plants 
and  facilities  and  in  accordance  with 
the  standards,  procedures,  and  other  re¬ 
quirements  for  radiation  protection 
established  by  the  Commissiem  for  such 
contract  pursuant  to  the  Atomic  Energy 
Act  of  1954  as  amended  (42  UB.C. 
2011  et  seq  ).  shall  be  deemed  to  be  in 
compliance  with  the  requirements  of  this 
section  with  respect  to  such  possession 
and  use. 
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(3)  ABC-agreement  State  licensees  or 
registrants: 

(I)  Atomic  Energy  Act  sources.  Any 
employer  who  possesses  or  uses  source 
material,  bypro^ct  material,  or  spedal 
nuclear  material,  as  defined  in  the 
Atomic  Energy  Act  of  1954,  as  amend^ 
(42  UB.C.  2011  et  aeq.).  and  has  either 
registered  such  sources  with,  or  is  operat¬ 
ing  under  a  license  Issued  by.  a  State 
which  has  an  agreement  in  effect  with 
the  Atomic  Energy  Commission  pursuant 
to  section  274(b)  (42  UjB.C.  2021(b) )  of 
the  Atomic  Energy  Act  of  1954,  as 
amended,  and  in  accordance  with  the  re¬ 
quirements  of  that  State’s  laws  and  r^u- 
lations  shall  be  deemed  to  be  In  compli¬ 
ance  with  the  radiation  requirements  of 
this  section.  Insofar  as  his  possesslcm  ancl 
use  of  such  material  is  concerned,  unless 
the  Secretary  of  Labor,  after  conference 
with  the  Atomic  Energy  Commission, 
shall  determine  that  the  State's  program 
for  control  of  these  radiation  sources  is 
incompatible  with  the  requirements  of 
this  section.  Such  agreements  currently 
are  in  effect  only  In  the  States  of  Ala¬ 
bama.  Arkansas,  California.  Kansas. 
Kentucky.  Florida.  Mississippi,  New 
Hampshire,  New  York.  North  Carolina. 
Texas.  Tennessee.  Oregon.  Idaho.  Ari¬ 
zona.  Colorado.  Louisiana.  Nebraska. 
Washington,  Maryland.  North  Dakota. 
South  Carolina,  and  Georgia. 

(II)  Other  sources.  Any  employer  who 
possesses  or  uses  radlaUon  sources  other 
than  source  material,  byproduct  mate¬ 
rial.  or  Q>eclal  nuclear  material,  as  de¬ 
fined  In  the  Atomic  Energy  Act  of  1954, 
as  amended  (42  UB.C.  2011  et  seq.).  and 
has  either  registered  such  sources  with, 
or  is  operating  under  a  license  issued  by 
a  State  which  has  an  agreement  in  effect 
with  the  Atomic  Energy  Commission  pur¬ 
suant  to  section  274(b)  (42  UB.C.  3021 
(b) )  of  the  Atomic  Energy  Act  of  1954.  as 
amended,  and  In  accordance  with  the  re¬ 
quirements  of  that  State's  laws  and  regu¬ 
lations  shall  be  deemed  to  be  in  compli¬ 
ance  with  the  radiation  requirements  of 
this  section,  insofar  as  his  possession  and 
use  of  such  material  Is  concerned,  pro¬ 
vided  the  State's  program  for  control  of 
these  radiation  sources  Is  the  subject  of 
a  currently  effective  determination  by  the 
Assistant  Secretary  of  tAbor  that  such 
program  is  compatible  with  the  require¬ 
ments  of  this  section.  Such  determina¬ 
tions  currently  are  In  effect  only  in  the 


States  of  Alabama.  Arkansas.  California. 
Kansas.  Kentucky,  Florida.  Mississippi. 
New  Hampshire.  New  York.  North  Caro- 
Una.  Texas.  'Tennessee.  Oregon.  Idaho 
Arizona,  Colorado.  Louisiana,  Nebraska. 
Washington,  Maryland,  North  Dakota. 
South  Carolina,  and  Georgia. 

(q)  [Reserved] 

Qr)  Radiation  standards  for  mining 
(1)  For  the  purpose  of  this  paragraph, 
a  “working  level*’  is  defined  as  any  com¬ 
bination  of  radon  daughters  In  1  Uter  of 
air  which  will  result  In  the  ultimate 
emission  of  1.3x  10*  milUon  electron  volts 
of  potential  alpha  energy.  The  numerical 
value  of  the  “working  level”  Is  derived 
from  the  alj^  energy  released  by  the 
total  decay  of  short-Uved  radon  daughter 
products  in  equilibrium  with  100  pico- 
curles  of  radon  222  per  Uter  of  air.  A 
working  level  month  Is  defined  as  the  ex¬ 
posure  received  by  a  worker  breathing 
air  at  one  working  level  concentration  for 
4  ^  weeks  of  40  hours  each. 

(3)  Occupational  exposure  to  radon 
daughters  in  mines  shall  be  controlled  so 
that  no  Individual  wUl  receive  an  expo¬ 
sure  of  more  than  3  working  level  months 
In  any  calendar  quarter  and  no  more 
than  4  working  level  months  In  any  cal¬ 
endar  year.  Actual  exposures  shaU  be 
kept  as  far  below  these  values  as  prac¬ 
tical:^. 

<3>(1)  For  uranium  mines,  records  of 
environmental  concentraUems  In  the  oc¬ 
cupied  parts  of  the  mine,  and  of  the 
time  spent  in  each  area  by  each  person 
Involved  in  an  underground  work  shall 
be  established  and  maintained.  These 
recorda  shaU  be  in  sufficient  detail  to  per¬ 
mit  calculations  of  the  exposures,  in  units 
of  working  level  months,  of  the  Individ¬ 
uals  and  shall  be  available  for  inspection 
by  the  Secretary  of  Labor  or  his  author¬ 
ized  agents 

<U)  For  other  than  uranium  mines 
and  for  surface  workers  in  all  mines, 
t  subdivision  (i)  of  this  subparagraph  will 
be  applicable;  Provided,  however.  That 
if  no  environmental  sample  shows  a  con¬ 
centration  greater  than  0.33  working 
level  In  any  occupied  part  of  the  mine, 
the  maintenance  of  individual  occupancy 
records  and  the  calculation  of  Individ¬ 
ual  exposures  will  not  be  required. 

(4) (1)  At  the  request  of  an  employee 
(or  former  employee)  a  report  of  the 
employee's  exposure  to  radiation  as 
shown  In  record  maintained  by  the  em¬ 


ployer  pursuant  to  subparagraph  <3)  of 
this  paragraph,  shall  be  furnished  to  him. 
The  report  shall  be  in  writing  and  con¬ 
tain  the  following  statement; 

This  report  U  furnlshcq  to  you  under  the 
proTtelone  the  UJB.  Department  of  Labor, 
Ionizing  Radiation  Safety  and  Health  Statid- 
arda  (29  CPR  101O.aS(r)).  You  ahouid  pre- 
terve  this  report  toe  future  reference 

til)  The  former  employee's  request 
snouid  Include  appropriate  identifying 
data,  such  as  social  security  number  and 
dates  and  legations  of  employment 
ft  1910.97  Nonionizing  radiation. 

<a)  Electromagnetic  radiation — (1) 
Definitions  applicable  to  this  paragraph. 
<1>  The  term  ‘  electromRgnetlc  radiRtion’’ 
is  restricted  to  that  portion  of  the  spec¬ 
trum  commonly  defined  as  the  radio 
frequency  region,  wlilch  for  the  purpose 
of  this  specification  shall  include  the 
microwave  frequency  region. 

(il)  Partial  body  irradiation.  Pertains 
u>  Uie  case  in  w  inch  part  of  the  body  is 
exposed  to  the  incident  electromagnetic 
energy. 

(lii>  Radiation  protection  guide.  Radi- 
alion  level  which  should  not  be  ex¬ 
ceeded  without  careful  consideration  of 
the  reasons  for  doing  so. 

(iv)  The  word  “symbor  as  used  In 
this  specification  refers  to  the  overall 
design,  shape,  and  coloring  of  the  rf 
radiation  sign  shown  In  figure  0-11. 

(V)  Whole  body  irradiatUm.  Pertains 
to  the  case  in  w  hich  tlie  entire  body  Is 
exposed  to  the  Incident  electromagnetic 
energy  or  In  which  the  cross  section  of 
the  body  is  smaller  than  Uie  cross  section 
'if  the  incident  radiation  beam. 

(2>  Rodiahon  protection  guide,  (i)  For 
normal  environmental  conditions  and  for 


Incident  electromagnetic  energy  of  fre¬ 
quencies  from  10  MHz  to  100  GHz.  the 
radiation  protection  guide  is  10  mW/cm.' 
(milliwatt  per  square  centimeter)  as 
averaged  over  any  possible  0.1-hour 
period.  'This  means  the  following: 

Power  density;  10  mW./cm.*  for  periods  of 
0.1-bour  or  more 

Energy  density:  1  mW.-hr./em*  (miUlwatt 
hour  per  equate  oentlxneter)  during  any 
0.1-hour  period. 

This  guide  applies  whether  the  radia¬ 
tion  is  continuous  or  Intermittent. 

til)  These  formulated  recommenda¬ 
tions  pertain  to  both  whole  body  irradi¬ 
ation  and  partial  body  Irradiation.  Par¬ 
tial  body  Irradiation  mmit  be  included 
since  it  has  been  show’n  that  some  parts 
of  the  human  body  (e.g..  eyt^s.  testicles) 
may  be  harmed  if  exposed  to  incident 
radiation  levels  significantly  in  excels  of 
the  recommended  levels. 

(3)  U'ammg  symbol.  (1>  The  warning 
symbol  for  radio  frequency  radiation 
hazards  shall  consist  of  a  red  Isosceles 
triangle  above  an  inverted  black  isosceles 
triangle,  separated  and  outlined  by  an 
aluminum  color  border.  The  words 
''Warning — Radio-Frequency  Radiation 
Hazard*'  shall  appear  in  the  upiier  tri¬ 
angle.  Bee  figure  0-11. 

(li)  American  National  Standard 
Safety  Color  Code  for  Marking  Physical 
Hazards  and  the  Identification  of  Cer¬ 
tain  Equipment.  Z53. 1-1953.  shall  be  used 
for  color  specification.  All  lettering  and 
the  border  shall  be  of  aluminum  color. 

(lii )  The  inclusion  and  choice  of  warn¬ 
ing  information  or  precautionary  in¬ 
structions  is  at  the  discretion  of  Uie  user. 
If  such  informaUon  is  Included  li  shall 
appear  in  the  lower  triangle  of  tl6e  warn¬ 
ing  symbol 
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2.  QsScolin^ufiit. 

9.  Ratio  of  MItr  tio  ght  to  Ih'CknaMOl  lollfr  idioo. 

Ufaor  IriOA^  5  to  I  L«90 
6  to  t  WoOium 

tOMf  triooftt  4  lo  I  SffioN 
«*ol  M«4>wm 

4  Sy«4oi  •«  •QwOro.tnor^loo  ort  r<^l  onglo  iftoocoto* 

Fi«.  G-H 

Radio-Frequency  Radiation  llazai  d  Warning  Symbol 


<i)  Scope.  This  section  applies  to  all 
radiations  originating  from  ra^o  sta* 
Uoqg,  radar  equipment,  and  other  pos* 
sible  sources  of  electromagnetic  radia¬ 
tion  such  as  used  for  communlcatloQ. 
radio  navlgatloo.  and  industrial  and  sci- 
enUfle  purposes.  This  section  do«  not 
ai^ly  to  the  deliberate  exposure  of  pa¬ 
tients  by,  or  under  the  direction  of,  prac¬ 
titioners  of  the  healing  arts, 
fi  1910.98  EflTectire  dates. 


(a)  The  provisions  of  this  Subpart  O 
shall  become  effective  on  August  27, 
1971.  except  as  provided  in  the  remaining 
paragraphs  of  this  section. 

(b)  l^e  following  provisions  shall  be¬ 
come  effective  on  February  15,  1972: 


I  1010.94  (a)(S)(lll).  (4)(8>.  (a)(4).  (b). 
(e)<2).  (o)(8).  (C)(4).  (c)(8).  (c)(6)(l), 
(«)(6)(U).  <d)(l)(U),  (d)(8).  (d)(4). 
(d)(6). and  (d)(7). 


101096 . . 

1010.00  (a)., 
through  (a) 
and  (g> 
through  (r) 
101096(f) ... 


ANSI  Z0.1-1080.  Safety  Coda 
for  Ventilation  and  Opera- 
tlOD  of  Open-Surface  Tanka 
41  CFR  50-304.10. 

41  CFR  60-30490. 


ANSI  N39-10e7,  Xnunedlate 
■veeuadon  Signal  for  Use 
In  Industrial 

Where  RadlaUon  Exposure 
May  Occur. 

ANSI  C06  1-1006.  Safety  Level 
ot  glectromagnetle  Radla¬ 
Uon  With  Respect  to  Psr- 
eonnel  and  AniCTlcaa  Na¬ 
tional  Standards  Institute 
0069-1066.  Redto  Fre¬ 
quency  Radiation  Hanxd 
end  Warning  Stgnal 
I.  June  37,  1074.  as  amended  at 
,  May  38.  1076) 


(e)  Notwithstanding  anything  in 
paragraph  (a),  (b).  or  (d)  of  this  sec- 
Uoo.  any  mxivlslon  tn  any  other  section 
of  this  subpart  which  contains  in  Itself 
a  specific  effective  date  or  timo  Umita- 
tloQ  shall  bec(»ne  effective  on  such  date 
or  shail  apply  in  accordance  with  such 
timitatdon. 

(d)  Notwithstanding  anything  In  par¬ 
agraph  (a)  of  this  section,  if  any  stand¬ 
ard  in  41  CFR  Part  60-204.  other  than 
a  national  consensus  standard  incor¬ 
porated  by  reference  in  1 60-204.2(a)  (1), 
is  or  becomes  applicable  at  any  time  to 
any  employment  and  place  of  employ¬ 
ment.  by  virtue  of  the  Walsh-Hcaley 
PubUc  Contracts  Act.  ot  the  Service  Con¬ 
tract  Act  of  1965,  ot  the  National  Foun¬ 
dation  on  Alts  and  Humanities  Act  of 
.1969.  any  corresponding  established 
Federal  standard  in  this  Subpart  O 
which  is  derived  from  41  CTO  Part  60- 
204  shall  also  become  effective,  and  «hai) 
be  applicable  to  such  employment 
place  of  employment,  on  the  same  date. 


11910.99  Sources  of  •tandari^ 


Section 

101094(6).. 

t01O94<b).. 

101094(e).. 


Sourc* 

ANSI  N2.8-1967.  Immediate 
and  Safe  Practleee.  of  Abra- 
stve  BlasUng  Operations. 

ANSI  Z48.1-066.  VentUaUoo 
Control  <a  Grinding.  Polish¬ 
ing.  and  Bulling  OperaUons. 

ANSI  Z9.3-1070.  Safety  Code 
for  the  Deelgn.  ConstrucUon 
and  Ventilation  of  ^ray 
Flnlehlng  Operations. 


§1910.100  Standarde  organisaliona.  [ 

Specific  standards  of  the  following  or¬ 
ganizations  have  been  referenced  in  this 

subpart  Coplea  of  the  standards  may  \ 

be  obtained  from  the  issuing  organiza¬ 
tion.  * 

American  Oonferenca  of  Oovemmanta)  Ca-  2 

dustnal  Hygienlete.  1014  Broadway.  Clnetn-  ( 

natt.  OB  46302.  i 

American  NaUonal  Standards  Institute,  1480  i 

Broadway.  New  York,  NY  10016.  | 

National  Fire  Protoctlim  Association.  470  At-  | 

iantle  Avenue,  Bost<m,  Massachusetts 
02310. 

(30  FR  38603.  June  37.  1074.  as  amended  at  • 

40  FR  18436.  AprU  38,  10761 

Subpurt  H — Hazardous  Materials  j 

§1910-101  Compressed  gases  (general 

requirements).  ] 

(a)  Inspection  of  compressed  gas  cyl-  { 

inders.  Each  employer  shall  determine 

that  compressed  gas  cylinders  under  bis  I 

control  are  in  a  safe  condition  to  the 

extent  that  this  can  be  determined  by  ] 

visual  inspection.  Visual  and  other  in¬ 
spections  shall  be.  conducted  as  pre-  ^ 

scribed  tn  the  Hazardous  Materials  Reg¬ 
ulations  of  the  Department  of  Trans- 
poftauon  (49  CFR  Parts  171-179  and  14 

CFR  Part  103  > .  Where  those  regulations  j 

are  not  applicable,  visual  and  other  in¬ 
spections  shail  be  conducted  in  accord¬ 
ance  with  C<Nnpres8ed  Oas  Association 
Pamphlets  C-6-1968  and  C-8-I962. 

(b>  Compressed  gases  The  In-plant 
handling,  storage,  and  utilization  of  all  , 

compressed  gases  in  cylinders,  portable 
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tenim,  rail  tankcars,  or  motor  vehicle 
cargo  tanks  shall  be  in  accordance  with 
Ccitiipressed  Uas  Association  Pamphlet 
P-1-1966. 

(e)  Safetp  relief  devices  for  com¬ 
pressed  gas  containers.  Compressed  gas 
cylinders,  portable  tanks,  and  cargo 
tanks  shall  have  pressure  relief  devices 
k^talled  and  maintained  in  accordance 
with  Compressed  Oas  Association  Pam¬ 
phlets  8-1.1-1963  and  1965  addenda  and 
B-1.2-1963. 

§  1910.102  Acetylrue. 

<a)  CvUndert.  The  in-plant  transfer, 
handling,  storage,  and  utilization  of  acet¬ 
ylene  In  cylinders  shall  be  In  accordance 
with  Compressed  Gas  Association  Pam¬ 
phlet  0>1-1966. 

<b)  Piped  systems.  The  piped  systems 
for  the  Inplant  transfer  and  distribution 
of  acetylene  shall  be  designed.  Installed, 
maintained,  and  operated  In  accordance 
with  Compressed  Oas  Association  Pam¬ 
phlet  0-1.3-1969. 

(c)  Oenerators  and  AlUng  cylinders. 
Plants  for  the  generation  of  acetylene 
and  the  charging  (filling)  of  acetylene 
eyliiutors  shall  be  designed,  constructed, 
and  tested  In  accordance  with  the  stand¬ 
ards  prescribed  in  Compressed  Oas  Asso¬ 
ciation  Pamphlet  0-1.4-1966. 

§1910.103  Bydrogen. 

(a)  Oenerol — (1)  DeAnitions  As  used 
In  this  section  (i>  Gaseous  hydrogen  sys¬ 
tem  Is  one  In  vrtilch  the  hydrogen  Is 
dellvo^.  stored  and  discharged  tn  the 
gaseous  form  to  consumer's  piping.  The 
system  Includes  stationary  or  movable 
containers,  pressure  regulators,  safety 
relief  devices,  maiiifolds,  Interconnect¬ 
ing  piping  and  controls.  The  system 
terminates  at  the  point  where  hydrogen 
at  service  pressure  first  enters  the  con¬ 
sumer’s  distribution  piping. 

(li)  Awroved — Means  unless  other¬ 
wise  indicated  listed  or  approved  by  the 
following  nationally  recognized  testing 
laboratories:  Underwriters’  Laboratories. 
Iiic..  Factory  Mutual  Engineering 
Corp. 

(ill)  Listed— Sec  “approved”. 

<lv)  A8ME — American  Society  of 

Mechanical  Engineers. 

<v)  DOT  Specifications— Regulations 
af  the  Department  of  Transportaiion 
puMlshed  tn  49  CFR  Chapter  L 
(vl)  DOT  regulations — See  1 1910.103 

(a)(l)(v). 


(2)  Scope — (1)  Gaseous  hydropen  siri 
ferns,  (a)  Paragraph  (b)  of  this  sectio: 
applies  to  the  installation  uf  gaseou 
hydrogen  systems  on  consumer  premise..- 
where  the  hydrogen  supply  to  the  cem 
suraer  premi.^^es  originates  outside  t)i« 
consumer  premises  and  is  delivered  b* 
mobile  equipment. 

(b)  Paragraph  (b)  of  this  sectlmi  doi> 
not  apply  to  gaseous  hydrogen  sy.'item'^ 
having  a  total  hydrogen  content  of  les> 
than  400  cubic  feet,  nor  to  hydrogen 
manufacturing  plants  or  other  estab¬ 
lishments  (grated  by  the  hydiogen  sup¬ 
plier  or  his  agent  for  the  purpose  of  stor 
ing  hydrogen  and  refilling  portable  con 
tainers.  trailers,  mobile  supply  trucks,  or 
tank  cars. 

(11)  LiqueAed  hydrogen  systems,  (at 
Paragraph  (c>  of  this  section  applies  tc 
the  installation  of  liquefied  hydrogen 
systems  on  consumer  premlsee. 

(b)  Paragraph  (c>  of  this  section  does 
not  a[i>iy  to  liquefied  hydrogen  portable 
containers  of  less  than  150  liters  (39.63 
gallons)  capacity;  nor  to  liquefied  hydro¬ 
gen  manufaetuiing  plants  or  otiier  estab¬ 
lishments  opf^rated  by  the  hydrogen  sup¬ 
plier  or  his  agent  for  the  sole  purpose  ot 
stormg  liquefied  hydrogen  and  refilling 
portable  containers,  trailers,  mobile  sup¬ 
ply  trucks,  or  tank  cars. 

(b>  Gaseous  hydrogen  systems — <ii 
Design. 

(1)  Containers,  (a)  Hydrogen  con¬ 
tainers  shall  comply  with  one  of  the 
following: 

(f>  Designed,  constructed,  and  tested 
in  accordance  with  appropriate  require¬ 
ments  of  ASME  Boiler  and  Pressure  Ves¬ 
sel  Code,  Sectlcti  vm — Unflred  Pressure 
Vessels — 1968. 

(2)  Designed,  constructed,  tested  and 
maintained  In  accordance  with  UJ3.  De¬ 
partment  of  Transportation  Bpeclfica- 
tions  and  Regulations. 

(b>  Permanently  Instelled  containert 
shall  be  provided  with  substantial  non- 
combustible  supports  on  firm  noncom¬ 
bustible  foundations. 

(c)  Each  portable  container  shall  be 
legibly  marked  with  the  name  "Hydro¬ 
gen”  in  accordance  with  "Marking  Port¬ 
able  Compressed  Gas  Containers  to  Iden¬ 
tify  the  Material  Contained”  ANSI 
Z48.1 — 1964.  Each  manifolded  hydrogen 
supply  unit  shall  be  legibly  marked  with 
the  name  Hydrogen  or  a  legend  such  as 
"This  unit  contains  hydrogen.” 


(11)  Safety  relief  devices,  (a)  Hydro¬ 
gen  containers  shall  be  equipped  with 
safety  relief  devices  as  required  by  the 
ASME  Boiler  and  Pressure  Vessel  Code. 
Section  vm  Unflred  Pressure  Vessels. 
1968  or  the  DOT  Specifications  and  Reg¬ 
ulations  under  which  the  container  is 
fabricated. 

(b)  Safety  relief  devices  shall  be 
arranged  to  discharge  upward  and  un¬ 
obstructed  to  the  open  air  in  such  a 
manner  as  to  prevent  any  impingement 
of  escaping  gas  upon  the  container,  ad¬ 
jacent  structure  or  personnel.  This  re¬ 
quirement  does  not  apply  to  DOT  Speci¬ 
fication  containers  having  an  Intenial 
volume  of  2  cubic  feet  or  less. 

(c)  Safety  relief  devices  or  vtot  pip¬ 
ing  shall  be  designed  or  located  so 
that  moisture  cannot  collect  and  freeze 
in  a  manner  which  would  Interfere  with 
proper  operation  of  the  device 

(lil)  Piping,  tubing,  and  Attings.  (a) 
Piping,  tubing,  and  fittings  ^all  be  suit¬ 
able  for  hydrogen  service  and  for  the 
pressures  and  temperatures  involved. 
Cast  iron  pipe  and  fittings  shaU  not  be 
used. 

(b)  Piping  and  tubing  shall  conform 
to  Section  2 — "Industrial  Gas  and  Air 
Piping” — Code  for  Pressure  Piping, 
ANSI  B31.I>1967  with  addenda  B31.U 
1969. 

(c)  Joints  in  piping  and  tubing  may 
be  made  by  welding  or  brazing  or  by 
use  of  flanged,  threaded,  socket,  or  com- 
r^rsslon  fittings.  Gaskets  and  thread 

.lants  shall  be  suitable  for  hydrogen 
• .  vice. 

liv)  Equipment  assembly,  (a)  Valves, 
gauges.  regiJators,  and  oUier  accessories 
shall  be  suitable  for  hydrogen  service. 

(b)  Installation  of  hydrogen  systems 
Shan  be  supervised  by  personnel  familiar 
with  proper  practices  with  reference  to 
their  construction  and  use. 

(c)  Storage  containers,  piping,  valves, 
regulating  equipment,  and  other  acces¬ 
sories  shaU  be  readily  accessible,  and 
shall  be  protected  against  physical  dam¬ 
age  and  against  tampering- 

(d)  Cabinets  or  housings  containing 
hydrogen  control  or  operating  equipment 
shaU  be  adequately  ventilated. 

(e)  Each  mobile  hydrogen  supply  unit 
used  as  part  of  a  hydrogen  system  shall 
be  adequately  secured  to  prevent 
movement 

(/)  Mobile  hydrogen  supply  units 
Shan  be  electrically  bonded  to  the  sys¬ 
tem  before  discharging  hydrogen. 


(v)  Marking.  'The  hydrogen  storage 
location  shall  be  permanently  placarded 
as  follows:  "HYDROOEN>-FLAM- 
MABLE  OAS— NO  6MOKINO— NO 
OPEN  FLAMES.”  or  equivalent. 

(vl)  Testing  After  installattons.  aU 
piping,  tubing,  and  fittings  shaU  be 
tested  and  proved  hydrogen  gas  tight  at 
maximum  operating  pressure. 

(2)  Location — (i>  General,  (o)  The 
ssrstem  shall  be  located  so  that  It  Is  read¬ 
ily  accessible  to  delivery  equipment  and 
to  authorized  personnel. 

(b)  Systems  shaU  be  located  above 
ground. 

(c)  Sy.stems  shaU  not  be  located  be¬ 
neath  electric  power  lines. 

(d)  Systems  shall  not  be  located  close 

to  flammable  liquid  piping  or  piping  of 
other  flammable  gases.  * 

(e)  Systems  near  abovegroimd  flam¬ 
mable  liquid  storage  shaU  be  located  on 
ground  higher  than  the  flammable  liquid 
storage  except  when  dikes,  diversion 
curbs^  grading,  or  separating  solid  walls 
are  used  to  prevent  accumulation  of 
flammable  llq^ds  under  the  system. 

(ti)  Specific  requirements,  (a)  The 
location  of  a  system,  as  determined  by 
the  maxlmtun  total  contained  volume  of 
hydrogen,  shall  be  In  the  order  of  prefer¬ 
ence  as  Indicated  by  Roman  numerals 
in  Table  H-1. 


Tiblb  H-1 


K«tur«  of  loeatloo 


SiM  of  bydrflfMi 


Urn  tfian  3.000  CF  to 
3,000  CF  lAOOO  OF 


Outdoor* . 

In  a  S(‘par  Jlo 

badainK . 

Id  atpedal  rown.. 

(mlde  balldlnn 
Dot  to 

pooed  to  other 


I . I .  L 


.  Ill .  Not  per- 


rv .  Not  per-  Not 


mlltel. 


(b)  The  minimum  distance  in  feet 
from  a  hydrogen  system  of  indicated  ca¬ 
pacity  located  outdoors,  in  separate 
buUdlngs  or  in  special  rooms  to  any  spec¬ 
ified  outdoor  exposure  shaU  be  in  ac¬ 
cordance  with  Table  R-2. 

(c)  The  distances  In  'Table  H-2  Items 
1.  14,  and  3  to  10  inclusive  do  not  apply 
where  protective  structures  such  as  ade¬ 
quate  fire  walls  are  located  between  the 
system  and  the  exposure. 
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SJXJOCI''  15.000  OF  IS.OOOCF 


I.  Building  or  •tructur*..  WrtiX]  frsni''  eowtntctlon* 


li«^r7  umber,  noncumbmtlble  or  wrdic 


1.  Flenuneble  Itgotdt 
4.  Flemou^lMlquKto 


1.  fUnimaMe  f«!i  etor- 
RCr.  eilhor  high 
pressure  or  low 


>  ^  1.000  c&lk>ns. .  . 
ftii  opetilnf  of  tank. 


fur  Wi>l<l>nf  and  cuttiitf 


4.  Fast  burning  solids  sorh  as  ordinary  lumber.  Mtel 
4.  Slow  burnme  solids  such  as  heavy  timber  or  ooal 


*rit4er  to  NFFA  No.  230  Standard  Tjrpm  of  Building  i 
tlon  (iwo  Ed.) 

**llut  rutt  has  than  one-half  the  height  of  adiaeent  Mde  ' 
I  ***ln  congeated  arras  such  a’^  ofbees.  lurKhiooms.  ludie 

id)  Hydrogen  systems  of  less  thtn 
3.000  CF  when  located  inside  buildings 
and  exposed  to  other  occupancies  shall 
be  situated  in  the  building  so  that  the 
system  will  be  as  follows; 

fl)  In  an  adequately  ventilated  area 
as  in  subparagraph  (3)(ii)(b)  of  this 
paragraph. 

(2>  Twenty  feet  from  stored  flamma¬ 
ble  materials  or  oxidizing  gases. 

(3)  Twenty-five  feet  from  open  flames, 
ordinary  electrical  equipment  or  other 
sources  of  ignition. 

(4)  Twenty-five  feet  from  concentra¬ 
tions  of  people. 

<5)  Fifty  feet  from  intakes  of  ventila¬ 
tion  or  air -conditioning  equipment  and 
air  compressors. 

(6)  Fifty  feet  from  other  flammable 
gas  storage 

(7)  Protected  a;;ainst  damage  or  in- 
lurv  due  to  falling  objects  or  working 
activity  in  the  area 

>6 1  More  than  one  ssstem  of  3.000  CP 
nr  less  may  be  installed  in  the  same  room. 


C-ituKrortion  fur  deUnitlons  of  ▼•rtou»  typen  of  c 


provided  the  systems  are  separated  by  at 
least  50  feet.  Each  such  system  sliall  meet 
all  of  the  requirements  of  this  paragraph 

<3)  Design  consideration  at  specific 
locations — (1)  Outdoor  locations.  (a> 
Where  protective  walls  or  roofs  are  pro¬ 
vided.  they  shall  be  constructed  of  non¬ 
combustible  materials. 

(b)  Where  the  enclosing  sides  adjoin 
each  other,  the  area  shall  be  property 
ventilated. 

fc)  Electrical  equipment  within  IS 
feet  shall  be  in  accordance  with  subpart 
8  of  this  part. 

(li>  Separate  buildinps  <o>  Separale 
buildings  shall  be  built  of  at  least  non- 
combusUble  construction.  Windows  and 
doors  shall  be  located  so  as  to  be  readily 
accessible  in  case  of  emergency  Window’s 
shall  be  of  glass  nr  plastic  in  melu) 
frames. 

(b>  Adequate  ventilation  to  the  out¬ 
doors  shall  be  provided.  Inlet  openings 
shall  be  located  near  the  floor  in  extern*r 
wails  only.  Outlet  openings  shall  be  In 


oated  at  the  high  t>olnl  of  the  room  In 
exterior  walls  or  roof  Inlet  and  outlet 
ot>cnings  i>hall  eacli  have  minimum  total 
area  of  one  (1)  square  foot  per  1.000 
cubic  feet  of  room  volume  Discharge 
from  outlet  ouenings  shall  be  directed  or 
ccrductf'd  to  a  safe  location 
Id  Explosion  venting  shall  be  provided 
III  exterior  walls  or  roof  only  The  vent¬ 
ing  area  shall  be  equal  to  not  less  than 
!  square  foot  per  30  cubic  feet  of  room 
volume  and  may  consist  of  any  one  or 
any  combination  of  the  following  walls 
M  light,  noncombustible  material,  prefer¬ 
ably  single  thickness,  single  strength 
glass;  lightly  fastened  hatch  covers; 
lightly  fastened  swinging  doors  in  ex¬ 
terior  walls  opening  outward;  lightly 
fasieni  d  walls  or  roof  designed  to  relieve 
at  a  maximum  pressure  of  25  pounds 
per  square  foot. 

>d>  There  shall  be  no  sources  of  igni¬ 
tion  from  opca  flames,  electrical  equip- 
rnent.  or  heating  equipment. 

•  r'  Electrical  equipment  shall  be  In 
arcoidance  with  subpart  S  of  this  part 
for  C  lass  I.  Divi.sion  2  locations 
(/>  Heating,  if  provided,  shall  be  by 
steam,  hot  water,  or  other  uidirect 
means. 

(iii)  Special  rooms  <a>  Floor,  walls, 
and  ceiling  .shall  have  a  fire -resistance 
rating  of  at  least  2  hours.  Walls  or  parti¬ 
tions  shall  be  continuous  ftom  floor  to 
ceiling  and  shall  be  securely  anchored. 
.At  least  one  wall  shall  be  an  exterior 
wall.  0{>enings  to  other  parts  of  the 
building  shall  not  be  permitted.  Windows 
and  doors  shall  be  in  exterior  waits  and 
shall  be  iorated  so  as  to  be  readily  ac¬ 
cessible  in  case  of  emergency  Windows 
shall  be  of  glass  or  plastic  in  metal 
frames 

<b)  Ventilation  shall  be  as  provided 
In  subdivision  itiub)  of  this  subpara¬ 
graph 

<c)  Explosion  venting  shall  be  as  pro¬ 
vided  in  sul>d^ision  UiXc)  of  this  sub- 
paragraph. 

'dt  Tltere  shall  be  no  sources  of  Igni¬ 
tion  from  open  flames,  electrical  equip¬ 
ment.  or  heating  equipment. 

*c‘  Fleet rieal  equipment  shall  be  In 
•irrordanre  vtth  Article  501  of  the  Na¬ 
tional  Electrical  Code.  NhTA  70-1971, 
ANSI  Cl-1971  (Rev.  of  Cl- 1968).  for 
ria.vs  I  Division  2  locations. 

I/)  Heating,  if  provided,  shall  be  by 
-steam,  hot  water,  or  indirect  means 
i4»  Opercfinfif  lasfrucfionA  For  instal¬ 
lations  which  require  any  operation  of 
equipment  by  the  user,  legible  In&tnjc- 


tlons  shall  be  maintained  at  operating 
locations. 

(5)  Maintenance.  Tire  equipment  and 
functioning  of  each  charged  gaseous  hy¬ 
drogen  system  shall  be  maintained  in  a 
safe  operating  condition  In  accordance 
with  the  requirements  of  this  section. 
The  area  within  15  feet  of  any  hydrogen 
container  slrall  be  kept  free  of  dry  vege¬ 
tation  and  combustible  material. 

(c)  Liquefud  hydrogen  systems — (1) 
Design — (i)  Confainers.  ifl)  Hydrogen 
containers  shall  comply  w  ith  the  follow¬ 
ing:  Storage  containers  shall  be  de¬ 
signed.  constructed,  and  tested  in  ac¬ 
cordance  with  appropriate  requirements 
of  the  ASME  Boiler  and  Pressure  Ve.ssel 
Code,  Section  VIII — Uufired  Pressure 
Vessels  (1968)  or  applicable  provisions 
of  API  Standard  620.  Recommended 
Rules  for  Dc.sign  and  Construction  of 
Large.  Welded.  Low-Pressure  Storage 
Tanks.  Second  Edition  (June  1963>  and 
Ap|>endix  R  (April  1960) . 

(b)  Portable  containers  shall  be  de¬ 
signed.  constructed  and  tested  In  accord¬ 
ance  with  DOT  Specifications  and 
Regulations. 

(U>  Supports.  Permanently  Installed 
containers  shall  be  provided  with  sub¬ 
stantial  noncombustible  .supports  secure¬ 
ly  anchored  on  firm  noncombustible 
foundations^tcel  supports  in  excess  of 
18  Inches  in  height  shall  be  protected 
with  a  protective  coating  having  a  2- 
hour  fire-resistance  rating 

(lii)  Marking.  Each  container  shall  be 
legiblv  marked  to  Indicate  "LIQUEFIED 
HYDROGEN— FI  AMMABLE  GAS.** 

(Iv)  Safety  relief  devices,  (a)  (/)  Sta¬ 
tionary  liquefied  hydrogen  containere 
shall  be  equipped  with  safety  relief  de¬ 
vices  sized  in  accordance  with  CGA 
Pamphlet  S-1.  Part  3.  Safety  Relief  De¬ 
vice  Standards  for  Compressed  Oas  Stor¬ 
age  Containers. 

(2)  Portable  liquefied  hydrogen  con¬ 
tainers  complying  with  the  U  S.  Depart¬ 
ment  of  Transportation  Regulations 
shall  be  equipped  with  safety  relief  de¬ 
vices  as  required  in  the  U  S  Department 
of  Transportation  Specifications  and 
Regulations.  Safety  relief  devices  shall 
be  sized  in  accordance  with  the  require¬ 
ments  of  CGA  Pamphlet  8-1.  ^fety  • 
Relief  Device  Standards.  Part  1.  Com¬ 
pressed  Ofts  Cylinders  and  Part  2.  Cargo 
and  Portable  Tank  Containers. 

(b)  Safety  relief  devices  shall  be  ar¬ 
ranged  to  discharge  unobstructed  to  the 
outdoors  and  In  such  a  manner  as  to 
prevent  Impingment  of  escaping  liquid 
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or  gas  upon  the  container,  adjacent 
sbructures  or  personnel  See  suopara- 
graph  (2)  (!)(/)  of  this  paragraph  for 
venung  of  safety  relief  devices  in  special 
locations. 

VC)  Safetv  relief  devices  or  vent  piping 
shall  be  designed  or  located  so  that  mois¬ 
ture  cannot  collect  and  freeze  in  a  man¬ 
ner  wtuch  would  interfere  wnui  proper 
operation  of  the  device. 

(d>  Safety  relief  devices  shall  be  pro¬ 
vided  In  piping  wherever  liquefied  hydro¬ 
gen  (x>uld  be  trapped  between  riosurea. 

<v)  Ptpmg.  tabtag  and  fittings  to) 
Piping,  tubing  and  fittings  and  gasket 
and  thread  sealants  snail  be  suitable  for 
hydrogen  service  at  the  pressures  and 
temperatures  Involved.  Consideration 
shall  be  given  to  the  thermal  expansion 
and  contraction  of  piping  ay.stems  wnen 
exposed  to  temperature  fluctuations 
of  ambient  to  liquefied  hydrogen 
temperatures 

<b)  Gaseous  hydrogen  piping  and  tub¬ 
ing  (above  —20*  P  )  shall  cenform  to  the 
applicable  sections  of  Pressure  PifMng 
Section  2 — Industnal  Gas  and  Air  Piping. 
ANSI  B31.1  196*7  with  addenda  B31.1- 
1969  Design  of  liquefied  hydrogen  or  cold 
(—20*  P  or  beiow)  gas  piping  shall  use 
Petroleum  Reflnen*  Piping  aNBI  B3I  3- 
1966  or  Refngerauon  Plt>.ug  AN8T  B31.5- 
1966  with  addenda  B31.5a-1968  as  a 
guide. 

tc)  Joints  In  piping  and  tubing  shall 
preferably  be  mad*:  oy  welding  or  braz¬ 
ing.  flanped  threaded  socket,  or  suitiole 
compression  fittings  may  be  used 

id)  Means  al\au  be  provided  to  mini¬ 
mize  exposure  of  personnel  to  piping  op- 
eraung  at  ir*w  tem^ieratu'-^  and  to  pre¬ 
vent  air  condensate  irom  coruArting 
piping,  sti  uctural  membe.s.  and  «u»  faces 
not  .suitable  tor  cryoger  ic  temperatures 
Only  tno.Mj  insuiaung  maicriaix  which 
are  rated  nonb'irnir.g  in  at  •ordaucc  with 
ASTM  Procedures  D1692  «8  may  be  used 
Oit<*r  protecLve  mevns  may  be  used  to 
proiect  pe’^cmnel  The  tiisulatlon  shall 
be  de.'Jnned  tc  have  a  vapor-t’ght  seal  in 
the  outer  covering  to  iwcvent  tiie  conrlen- 
sat^on  of  air  and  sutisequetit  oxyg«m  en- 
rlc.iment  wittiin  ttie  irsu«atlon.  The  In- 
sulaU(4i  ntaterml  and  outsi'le  siiield  shall 
al>o  be  of  adequole  design  to  prevent 
aUriti.)n  of  the  tn.>uUtioij  due  to  norma] 
operating  condiUcns 

(e)  Uninsulated  piping  and  equtranent 
which  operate  at  UriuefieO'iiydrogen  tem¬ 
perature  snail  not  be  insuUed  above 
•sphait  sui'faces  or  other  combusUble 


materials  In  order  to  prevent  contact  of 
liquid  air  with  such  materials.  Dnp  pans 
may  be  installed  under  uninsulated  pip¬ 
ing  and  equipment  to  retam  and  vapor¬ 
ize  condensed  liquid  air 

<vl)  Equipment  assembly,  (o)  Valves, 
gauges,  regulators,  and  other  acce»&uries 
shall  be  suitable  for  Uquefled  hydrogen 
service  and  for  the  pressures  and  tem¬ 
peratures  involved. 

(b)  Installation  of  liquefied  hydrogen 
synems  shall  be  supervised  by  personnel 
familiar  with  proper  practices  and  with 
reference  to  their  construction  and  use 
to  Storage  containers,  piping,  valves, 
regulating  equipment,  and  other  acces¬ 
sories  »hail  be  readily  accessible  and  shall 
be  protected  agamst  physical  damage 
and  agamst  tampenng  A  shutoff  valve 
shall  be  located  in  liquid  product  with-' 
drawal  lines  as  close  to  the  container  as 
practical  On  containers  of  over  2  000 
gallons  capacity,  this  shutoff  valve  shall 
be  the  remote  control  type  with  no 
connections,  flanges,  or  other  appur¬ 
tenances  (Other  than  a  welded  manual 
shutoff  valve)  allowed  m  the  piping  be¬ 
tween  the  shutoff  valve  and  its  coimec- 
Uqn  to  the  inner  container. 

(d‘  Cabinets  or  nousings  containing 
hydrogen  control  equipirenc  shall  be  ven- 
tiiuied  to  prevent  any  accumoiatiou  of 
hydrogen  gas. 

(vii)  Testing  (a)  After  Installation, 
all  field-erected  piping  shall  be  teated 
and  proxed  Iiydroten  gas-tight  at  opeiat- 
lijg  prev-^ure  and  temperatu-'e. 

‘b)  Containers  if  out  of  serxice  la  ex¬ 
cess  of  i  yeat  shall  be  Insiiiectod  and 
tested  as  outlined  in  ta)  of  this  subdivi¬ 
sion  Tlie  safety  relief  devices  ohaii  be 
cnecked  to  det?rinlne  U  tiiey  are  operable 
and  properly  set. 

«v)ii)  Liquefied  hydrogen  vapori.'ers. 
(a)  The  vaponzer  shall  be  anchored 
and  Its  connecting  ptp>ng  shall  be  siif- 
flcien^iy  flexible  to  proxide  for  the  efleci. 
of  expansion  and  contraction  d^^e  to 
tempc»-ai.ire  char..ves. 

(b)  The  vTipcTizer  and  Its  piping 

be  ad*»quElely  protec*^  oi)  tne  hydrogen 
and  hci>;>ng  media  scctluiis  with  safety 
relief  device* 

(c)  Heat  ured  in  a  lloueflcd  hydrogen 
vapo^er  aliall  be  Indirectly  supplied 
u»iUz»n(:  luedia  such  as  air.  sieain  water, 
or  water  solutions 

.4)  A  low  temperature  shuteff  switch 
shall  be  provided  in  the  vi*rx)ri/er  dis¬ 
charge  piping  to  prevent  how  of  llqr,..*- 
fled  hydrogen  In  the  event  of  the  loss  of 
the  heat  source 


•  ix)  Electrical  systems,  (a)  Electrical 
wiring  and  equipment  located  within  3 
feet  of  a  {>oint  where  connections  are 
regularly  made  and  disconnected,  shall 
be  in  atcordance  with  subiiart  S  uf  Uus 
(>ari.  for  Class  1.  Group  B.  Division  1 
locations 

tb'  Except  as  provided  In  (a)  of  this 
subdi’dsion,  elect  m  a!  wiring,  and  equip¬ 
ment  located  wlUiln  25  feel  oi  a  pomt 
whtro  connections  are  regularly  m.idc 
and  liLscuiuitH.ied  or  within  25  feet  u!  a 
liquid  hydrogen  storage  container  shall 
be  in  ac\ordan<-e  with  .subpart  8  of  this 
part,  for  Class  I,  Group  B  Division  2  lo¬ 
cations  When  eq.ilpmeni  approved  for 
eJas.'-  1.  group  B  atmospnercs  is  not  com- 
meiciaiiy  available,  the  eqdii*ment  may 
be  — 

<  f »  Ihireed  or  ventilated  in  accordance 
with  KFPA  No.  496-196?.  Btandaid  for 
Puriicd  Encl'Miuies  for  Flecliical  Equip¬ 
ment  m  hazarduas  Locations. 

(3'  Intrinsically  sale,  or 

<3»  Approved  for  ClasJi  1.  Group  C  at- 
muspl.eres  Tlus  reijunernent  does  not 
apply  to  ch-ctiical  c(|iiit>n;cnt  which  is 
instaiiod  on  mobile  ^upi>ly  liucks  or  tank 
cars  from  which  tiic  :  u<rage  conlainer  is 
filled 

‘X)  Bonding  and  grouTidinq.  The  liq¬ 
uefied  hydrjgcn  container  bnd  as.voci- 
aied  piping  shall  i>e  elecinrally  bonded 
'tnd  gjouit'ied 

‘2'  location  of  liquefied  hydrogen 
if'ncral  .‘covirdnents.  (tJ) 
The  storage  c>‘n‘ainers,  sliall  be  located 
so  iha.  iney  arc  leadlly  fn  cO'Slble  to  mo¬ 
bile  fujvpiy  eqhinnient  at  ground  level 
.»nrt  to  a  ithorizcfl  i)or.sonnel 

<b‘  The  cor.taiiuis  shall  not  be  ex- 
poi.cd  by  electric  pov.ei  linc.s,  flu-'nniablc 


liquid  lines,  flammable  gas  lines,  or  llnea 
carrying  oxidizing  materials 

(c)  When  locaung  liquified  hydrogen 
storage  containers  near  above-ground 
fl  immabk-  liquid  storage  or  liquid  oxygen 
suxrage  it  is  advisable  to  locate  the  Uque¬ 
fled  hydrogen  container  on  ground  higher 
than  flammeMe  liquid  storage  or  liquid 
oxyaen  storu?e 

id  ■  Where  u  is  necessary  to  locate  the 
liquefied  hydro'ien  container  on  ground 
that  is  level  with  or  lower  than  adjacent 
fl  mmablc  liquid  storage  or  liquid  oxygen 
storaffe,  suitable  protective  means  snail 
be  taken  <such  as  by  diking.  diversior\ 
curbs,  grading),  with  resjiert  to  the  i.d- 
laceiu  fiumm.tble  liquid  storage  or  liquid 
oxygen  storage,  to  prevent  accumulation 
uf  bquidc>  wiUun  50  feet  of  the  liquefied 
hydrogen  conlainer 

(e)  Storage  sites  shall  be  fenced  and 
posted  10  prevent  entrance  by  unauthor¬ 
ized  pei-sonnel.  Sites  shall  also  be. pla¬ 
carded  a.s  follows ,  Tlquelled  Hydrogen — 
Flamniabie  Gas- -No  Smoking— No  Open 
Flames.'* 

(/'  If  Uqiiifled  hydrogen  Is  located  In 
-a?  sfierifled  in  Table  H-T)  a  separate 
building  In  a  special  room,  or  Inside 
buildmvs  when  not  in  a  .special  room  and 
expvxsed  to  other  occupancUs.  containers 
shiiil  liave  the  eafclv  relief  dexlces  vented 
ui.cbsirjctcd  to  the  outdo<jr*  at  a  mini¬ 
mum  elevation  of  25  feet  above  giade  to 
a  safe  location  as  r'xjulied  In  subpara¬ 
graph  (l)<iv>(b'  of  tills  paifagraph. 

«ii»  SitccHiC  requirements  '-ar  The 
lo.:ilio*i  of  liquefied  hydrogen  siorage,  as 
rteierniinetl  l>v  tlie  tn  vxmiuin  tot«ii  quati- 
liiv  of  liquified  hydrogen,  frhr.il  !>«  in  the 
Older  of  prelereine  as  mdicatod  by  Ro- 
n,.xn  numerals  In  the  follow  iiig  Tabic 
H  3 


'tariff  ■'’^iMflty  li.  (fl  lWi!«) 


i.b)  'The  n.mhnum  disTari/*e  in  feet 
frtjn'  hqu**ftf*d  h5-flrop»'n  systems  of  in¬ 


d  j<>rs.  in  a  separate  building,  or  in  a  spe¬ 
cial  room  to  tiny  .specified  expcteurc  snail 


dicated  storage  capai  uy  located  out-  bo  in  accordauce  with  Table  H-* 
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TAni.E  TT-i-MiM»irii  Dr^TAvre  (Feet)  From 

LlQUCriEO  IIVOROGEN  SVSTtUS  TO  EXPOSCRE 


fJqttrflrO  hydmppn  stongr 

Tyiie  of  rtpfwure  —  -  -  —  - - ~ 

39.  (i3  3.501  I5.UUI 

(1.50  liter?)  to  to 
to3.500  15,000  30.000 


IE 


Firi  ifslstlre  tHilldlng 

Rjiit  fire  Willis* . 

Nonrombustible  build* 

ii'K* . 

Other  biiildiiiKS* . 

M  .ill  o|H  "Hilt'S,  uir* 
coin|»r«'ssor  int  ikes. 
Inlets  for  itiri'Oiirii- 
Uonini;  or  veittlluling 

r<iui|tinei>t . 

FI  mnn  ible 
(above  yrtHiiiil  -inJ 
vent  or  lUl  upvniiiRS 
if  below  crniini))  (eea 

513  and  5I«) . 

B<  twt'eii  sljtioiiary 
li<)ib"fl>-d  hydroi^eii 

eontuinm . 

Flaininablc  (tJ?  storjjre.. 

Lntm  i  oijrKeii  ^u>rjg« 

und  otltrr  miditrrx 

(sec  513  and  514^ . 

Combust tbk  solids  .... 
Open  Haines,  sluukiilf 

and  wildinft . 

Coiicviitroliuns  of 

peopkt . 

Public  ways,  riulroads, 
and  pri^Airty  lines. . . . 


5  6 

SO  75 

75  100 

73  73 

75  100 

S  5 

75  100 

iOO  100 

75  100 

50  SO 

75  7S 

«,  m 


*  Uefcr  to  Sundurd  Tyia-s  Of  Bnildinit  Construction, 
NFI'A  No.  Ztfy  1909  (or  aedidtloiis  of  various  types  « 

tin  congested  are.d  nicbjis  oflVes.  lunchmoms,  lorker 
I  rouiiis,  tliiifl-elock  an‘as.|tiiid  places  of  public  assembly 

Note  1:  The  distance  in  Noa.  2,  8,  6,  7,  9. 
and  12  in  Table  H-4  may  be  reduced  where 
protective  structures,  such  as  firewalls  equal 
to  height  of  top  of  the  ooatalner,  to  safe¬ 
guard  the  liquefied  hydrogen  storage  system, 
are  located  between  the  liquefied  hydrogen 
storage  Installation  and  the  exp<Mure. 

Note  2:  Where  protective  structures  are 
provide,  ventilation  and  confinement  of 
product  should  be  considered.  The  6-foot 
distance  In  Nos.  1  and  6  facilitates  mainte¬ 
nance  and  enhances  ventilation. 

(ill)  Handfing  of  liquefied  hydrogen 
inside  buildingg  other  than  separate 
buildings  and  special  rooms.  Portable 
Uquefled  hydrogen  containers  of  50  gal¬ 
lons  or  less  capacity  as  permitted  In 
Table  H-3  and  in  compliance  with  sub¬ 
division  <1)  <f )  of  this  subparagraph  when 
housed  inside  buildings  not  located  In  a 
special  room  and  exposed  to  other  occu¬ 
pancies  shall  comply  with  the  following 
minimum  requirements: 

(o)  Be  located  20  feet  from  flammable 
liquids  and  readily  combustible  materials 
such  as  excelsior  or  paper. 

(b>  Be  located  35  feet  from  ordinary 
electrical  equipment  and  other  sources 


of  ignition  Including  process  or  analyti¬ 
cal  equipment. 

(c)  Be  located  25  feet  from  concentra¬ 
tions  of  people. 

(d)  Be  located  50  feet  from  intakes  of 
ventilation  and  air-conditioning  equip¬ 
ment  or  intakes  of  compressors. 

Be  located  50  feet  from  storage  of 
olKer  flammable-gases  or  storage  of  oxi¬ 
dizing  gases. 

(/)  Containers  shall  be  protected 
against  damage  or  injury  due  to  falling 
objects  or  work  activity  in  the  area. 

ig>  Containers  shall  be  firmly  secured 
and  stored  in  an  upright  position. 

(h)  Welding  or  cutting  operations,  and 
smoking  shall  be  prohibited  while  hy¬ 
drogen  is  in  the  room. 

(i)  The  area  shall  be  adequately  ven¬ 
tilated.  Safety  relief  devices  on  the  con¬ 
tainers  shall  be  vented  directly  outdoors 
or  to  a  suitable  hood.  See  subparagraph 
(DdvXb)  of  this  paragraph  and  sub¬ 
division  (i)  (f>  of  this  subparagraph. 

(3)  Design  considerations  at  specific 
locations — (1)  Outdoor  U>cations.  (a) 
Outdoor  location  shall  mean  outside  of 
any  building  or  structure,  and  includes 
locations  under  a  weather  shelter  or 
canopy  provided  such  locations  are  not 
enclosed  by  more  than  two  walls  set  at 
right  angles  and  are  provided  with  vent- 
space  between  the  walls  and  vented  roof 
or  canopy. 

(b>  R^dways  and  yard  surfaces  lo¬ 
cated  below  Uquefled  hydrogen  piping, 
from  which  liquid  air  may  drip,  shall  be 
constructed  of  noncombustible  materials. 

(c)  If  protective  walls  are  provided, 
they  shall  be  constructed  of  noncombus¬ 
tible  materials  and  in  accordance  with 
the  provisions  of  subdivision  <o)  of  this 
subdivision  as  applicable. 

(d>  Electrical  wiring  and  equipment 
shall  comply  with  subparagraph  (1)  (ix) 
la)  and  ib>  of  Uiis  paragraph. 

(e)  Adequate  lighting  shall  be  pro¬ 
vided  for  nighttime  transfer  operation 

(li>  Separate  buildings,  (a)  Separate 
buildings  shall  be  of  light  noncombustl- 
ble  construction  on  a  substantial  frame 
Walls  and  roofs  shall  be  tightly  fastened 
and  designed  to  relieve  at  a  maximum 
Internal  pressure  of  25  pounds  per  square 
foot.  Windows  shall  be  of  shatterproof 
glass  or  plastic  in  metal  frames.  Doors 
shall  be  located  in  such  a  manner  that 
they  will  be  readily  accessible  to  person¬ 
nel  in  an  emergency. 

(b)  Adequate  ventilation  to  the  out¬ 
doors  shall  be  provided.  Inlet  openings 


shall  be  located  near  the  floor  level  in 
exterior  walls  only.  Outlet  openings  shall 
be  located  ai  the  high  point  of  the  room 
in  exterior  walls  or  roof.  Both  the  Inlet 
and  outlet  vent  openings  shall  have  a 
minimum  total  area  of  1  square  foot  per 
l.OGO  cubic  feet  of  room  volume.  Dis¬ 
charge  from  outlet  openings  shall  be  di¬ 
rected  or  conducted  to  a  safe  location. 

(c)  There  shall  be  no  sources  of  igni¬ 
tion. 

(d)  Electrical  wiring  and  equipment 
shall  comply  with  subparagraph  <l)(ix) 
(a)  and  (b)  of  this  paragraph  except  Umt 
the  provisions  of  subparagraph  (I)  (lx) 
<b)  of  this  paragraph  shall  apply  to  all 
electrical  wiring  and  equipment  in  the 
separate  buMdlng. 

(e)  Heating,  if  provided,  shall  be  by 
steam,  hot  water,  or  other  indirect 
means. 

(iii)  Special  rooms,  (a)  Floors,  walls, 
and  ceilings  shall  have  a  Are  resistance 
rating  of  at  least  2  hours.  Walls  or  parti¬ 
tions  shall  be  continuous  from  floor  to 
ceiling  and  shall  be  securely  anchored. 
At  least  one  wall  sliall  be  an  exterior  wall. 
Openings  to  other  parts  of  the  building 
shall  not  be  permitted.  Windows  and 
doors  shall  be  In  exterior  walb  and  doors 
shall  be  located  In  such  a  manner  that 
they  will  be  accessible  in  an  emergency. 
Windows  shall  be  of  shatterproof  glass  or 
plastic  in  metal  frames. 

(b)  Ventilation  shall  be  as  provided  In 
subdivision  (li)  (b)  of  this  subparagrai^. 

fe)  ExplOvSlon  venting  shall  be  pro¬ 
vided  in  exterior  walls  or  roof  only.  The 
venting  area  shall  be  equal  to  not  less 
than  1  square  foot  per  30  cubic  feet  of 
room  volume  and  may  consist  of  any  one 
or  any  combination  of  the  following: 
walls  of  light  noncombustible  material; 
lightly  fa.stened  hatch  covers;  lightly 
fastened  swinging  doors  opening  outward 
in  exterior  walls;  lightly  fastened  walls 
or  roofs  designed  to  relieve  at  a  maxi¬ 
mum  pressure  of  25  pounds  per  square 
foot 

(d)  There  shall  be  no  sources  of 
Ignition. 

(e)  Electrical  wiring  and  equipment 
shall  comply  with  subparagraph  (1)  (lx) 
'a)  and  <b>  of  this  paragraph  except 
that  the  provision  of  subparagraph  (1) 
(lx)  (b)  of  this  paragraph  shall  apply  to 
all  electrical  wiring  and  equipment  in  the 
special  room. 

(/>  Heating,  if  provided,  shall  be 
steam,  hot  water,  or  by  other  Indirect 
means 
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location  selected  shall  be  such  that  con¬ 
tainers  and  associated  equipment  shall 
not  be  exposed  by  electric  power  lines, 
flammable  or  combustible  liquid  lines,  or 
flammable  gas  lines. 

<11)  Accessibility.  The  system  shall  be 
located  so  that  It  Is  readily  accessible  to 
mobile  supply  equipment  at  ground  level 
and  to  authorized  personnel. 

<iil>  Leakage.  Where  oxygen  Is  stored 
as  a  liquid,  noncombustible  surfacing 
shall  be  provided  In  an  area  in  which  any 
leakage  of  liquid  oxygen  might  fall  dur¬ 
ing  operation  of  the  system  and  Ailing  of 
a  storage  container.  For  purposes  of  this 
paragraph,  asphaltic  or  bituminous  pav¬ 
ing  is  considered  to  be  combustible. 

(iv)  Blet'ation.  When  locating  bulk 
oxygen  systems  near  above-ground  flam¬ 
mable  or  combustible  liquid  storage 
which  may  be  either  indoors  or  outdoors. 
It  Is  advisable  to  locate  the  system  on 
ground  higher  than  the  flammable  or 
combustible  liquid  storage. 

(V)  Dikes.  Where  tt  is  necessary  to  lo¬ 
cate  a  bulk  oxygen  system  on  ground 
lower  than  adjacent  flanunable  or  com¬ 
bustible  liquid  storage  suitable  means 
shall  be  taken  (such  as  by  diking,  diver¬ 
sion  curbs,  or  grading)  with  respect  to 
the  adjacent  flammable  or  combustible 
liquid  storage  to  prevent  accumulation 
of  liquids  under  the  bulk  oxygen  system. 

<3)  Distance  between  systems  and  ex¬ 
posures — (1)  General.  The  minimum 
distance  from  any  bulk  oxygen  storage 
container  to  exposures,  measured  In  the 
most  direct  line  except  as  Indicated  in 
subdivisions  (vl)  and  <viil)  o'  this  sub- 
paragrai^,  shall  be  as  indicated  in  sub¬ 
divisions  (U)  to  (xvlil)  of  this  subpara¬ 
graph  Inclusive. 

(11)  Combustible  structures.  Fifty  feet 
from  any  combustible  structures. 

(ill)  Fire  resistive  structures.  Twenty- 
five  feci  from  any  structures  with  flre- 
resistive  exterior  walls  or  sprinklered 
buildings  of  other  construction,  but  not 
less  than  one-half  the  height  of  adjacent 
side  wall  of  the  structure. 

(Iv)  Openings.  At  least  10  feet  from 
any  opening  in  adjacent  walls  of  Are  re¬ 
sistive  structures.  Spacing  from  such 
structures  shall  be  adequate  to  permit 
maintenance,  but  shall  not  be  less  than 
1  foot. 

(V)  Flammable  Uquid  storage  above- 
ground. 

Distance  Capacity 

(/eel)  (gallofM) 

so .  O-IOOO 

90 .  lOOl  or  more 


ivl)  Flammable  liquid  storage  below- 
grotind. 


PiTlAiice  TUPtsornl 
h.>ri2«ii;litlly  from 

foiiliiiner  to 
•I  .111111. ilile  liquid 
Rnk  (feel) 


rM*innee  from 
otycro  nnrute 

eoiitkiner  to  flUInc  Cftrorlljr 
and  *«ti(  C')unectl<ms  ^Allon? 


a«mniul>ie  liquid 
Unk 


(^1900. 

1001  or  more 


(vil)  Combustible  liquid  storage  above¬ 
ground 

Distance  Ifeet)  Capanty  (gaUonj) 

26 .  O-lOOO 

60  .  1001  ni  rruire 


(vili)  Comoustible  liquid  storage  be¬ 
lowground. 


Distance  measured 
horizontally  from 
oxygen  storage 
container  to  com¬ 
bustible  liquid 
(ante  I  feet) 


Distance  from  oxygen 
storage  container  lo 
filling  ind  vent  con¬ 
nections  or  openings 
to  combustible  liquid 
tank  {feeti 
40 


(Lx)  Flammable  gas  storage  (Such  as 
compressed  flammable  gases.  Uquefled 
flammable  gases  and  flammable  gases  in 
low  pressure  gas  holders) : 

Distance  I  feet)  Capacity  (eu.  ft.  NTP) 
60  ...............  L*fts  than  6000 

90 _ ...........  5000  or  more 


,  (X)  Highly  combustible  materials 
Fifty  feet  from  solid  materials  which 
bum  rapidly,  such  as  excelsior  or  paper 
(xi)  S/ou)-burning  maferials.  Twenty- 
five  feet  from  solid  materials  which  bum 
slowly,  such  as  coal  and  heavy  timber 
(xil)  Venfflafion.  Seventy-flve  feet  In 
one  direction  and  35  feet  In  approxi¬ 
mately  90*  direction  from  confining  walls 
(not  including  firewalls  less  than  20  feet 
high)  to  provide  adequate  ventilation  in 
courtyards  and  simUar  confining  areas. 

(xiii)  Congested  areas.  Twenty-flve 
feet  from  congested  areas  such  as  ofllces. 
lunchrooms,  locker  rooms,  time  clock 
areas,  and  similar  locations  where  people 
congregate. 

Etlv)  Public  areas.  Fifty  feet  from 
places  of  public  assembly 

(XV)  Patients.  Fifty  feet  from  areas 
occupied  by  nonambulatory  patients. 

(xvl)  Sideu'olks  Ten  feet  from  any 
public  sidewalk. 

(xvll)  Adjacent  property.  Five  feet 
from  any  line  of  adjoining  property 
(xviii)  Exceptions.  The  distances  In 
subdivisions  (U).  (iU).  (v)  to  (xi)  Inclu- 
fslve.p^vi).  and  (xvi0of  this  subpara¬ 


graph  do  not  apply  where  protective 
structures  such  as  firewalls  of  adequate 
height  to  safeguard  the  oxygen  storage 
systems  are  located  between  the  bulk 
oxygen  storage  installation  and  the  ex¬ 
posure.  In  such  cases,  the  bulk  oxygen 
storage  lastallation  may  be  a  minimum 
distance  of  1  foot  from  the  flrewall. 

(4)  Storage  containers — (i)  Founda¬ 
tions  and  supports.  Permanently  installed 
containers  shall  be  provided  with  sub¬ 
stantial  noncombustible  supports  on  Arm 
noncombustible  foundations. 

(li)  Construction — liquid.  Liquid  oxy¬ 
gen  storage  containers  sliall  be  fabri¬ 
cated  from  materials  meeting  the  impact 
lest  requirements  of  paragraph  UO-84 
of  ASME  Boiler  and  Pressure  Vessel 
Code.  Section  VIII— Unflred  Pressure 
Vessels — 1968.  Containers  operating  at 
pressures  above  15  pounds  per  square 
inch  gage  (p.s.i.g.)  shall  be  designed, 
constructed,  and  tested  In  accordance 
witli  appropriate  requirements  of  ASME 
Boiler  and  Pressure  Vessel  Code.  Section 
VII— Unflred  Pressure  Vessels — 1968.  In¬ 
sulation  surrounding  the  liquid  oxygen 
container  shall  be  noncombustible. 

(Hi)  Construction — gaseous.  Hlgh- 
pre&sure  gaseous  oxygen  containers  shall 
comply  with  one  of  the  following: 

(a)  DesignedT  constructed,  and  tested 
In  accordance  with  appropriate  require¬ 
ments  of  ASME  Boiler  and  Pressure  Ves¬ 
sel  Code,  Section  Vin— Unflred  Pressure 
Vessels — 1968. 

(b)  Designed,  constructed,  tested,  and 
maintained  In  accordance  with  DOT 
Specifications  and  Regulations. 

(5)  Piping,  tubing,  and  fittings — (1) 
Selection.  Piping,  tubing,  and  fittings 
shall  be  suitable  for  oxygen  service  and 
for  the  pressures  and  temperatures 
Involved. 

dl'  S'fecification.  Piping  and  tubing 
shall  ci.i.f  'jrm  to  Section  2— Gas  and  Air 
Piping  Systems  of  Code  for  Pressure  Pip¬ 
ing.  ANSI.  B31  1-1967  with  addenda 
B31  lOa-1969. 

(hi)  Fabrication.  Piping  or  tubing  for 
operating  temperatures  below  —20*  F. 
shall  be  fabricated  from  materials  meet¬ 
ing  the  Impact  test  requirements  of  para¬ 
graph  UO-84  of  ASME  Boiler  and  Pres¬ 
sure  Ves.sel  Code.  Section  VUl — Unflred 
Pressure  Vessels — 1968.  when  tested  at 
the  minimum  operating  temperature  to 
which  the  piping  may  be  subjected  in 
service. 

(6)  Safety  relief  devices — <l)  Gen¬ 
eral  Bulk  oxygen  storage  containers,  re- 
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(4)  Operafing  instructions — (I)  Writ¬ 
ten  instructions.  For  installation  which 
require  any  operation  of  equipment  by 
the  user,  legible  instructions  shall  be 
maintained  at  operating  locations. 

(il)  Attendant.  A  qualified  person  shall 
be  in  attendance  at  all  times  while  the 
mobile  hydrogen  supply  unit  is  being 
unloaded. 

(ill)  Security.  Each  mobile  liquefied 
hydrogen  supply  unit  used  as  part  of  a 
hydrogen  system  shall  be  adequately  se¬ 
cured  Co  prevent  movement. 

(iv)  Grounding.  The  mobile  liquefied 
hydrogen  supply  unit  shall  be  grounded 
for  static  electricity. 

(5)  Maintenance.  The  equipment  and 
functioning  of  each  charged  liquefied  by- 
drogen  system  shall  be  maintained  In  a 
safe  operating  condition  in  accordance 
with  the  requirements  of  this  section. 
Weeds  or  similar  combustibles  shall  not 
be  permitted  within  25  feet  of  any  lique¬ 
fied  hydrogen  equipment. 

g  1910.104  Oxygen. 

(a)  Scope.  This  section  applies  to  the 
installation  of  bulk  oxygen  systems  on 
industrial  and  institutional  consumer 
premises.  This  sectlcm  does  not  apply  to 
oxygen  manufacturing  plants  or  other 
establishments  <x>erated  by  the  oxygen 
suppUer  or  his  agent  for  the  purpose  ef 
•tortng  oxygen  and  refUUng  portable  con¬ 
tainers.  trailers,  mobile  supply  trucks,  or 
tank  cars,  nor  to  systems  having  capac¬ 
ities  less  than  those  stated  in  paragraph 
(b)  <  1 )  of  this  section. 

(b)  Bulk  oxygen  systems. — (1)  Defini¬ 
tion.  As  used  in  this  section:  A  bulk 
oxygen  system  is  an  assonbly  of  equip¬ 
ment.  such  as  oxygen  storage  containers, 
pressure  regulators,  safety  devices,  vapor¬ 
izers.  manifolds,  and  interconnecting 
piping,  which  has  storage  capacity  of 
more  than  13.000  cubic  feet  of  oxygen, 
Normal  Temperature  and  Pressure 
(NTP) ,  connected  In  service  or  ready  for 
service,  or  more  than  25.000  cubic  feet 
of  oxygen  (NTP)  including  unconnected 
reserves  on  hand  at  the  site.  The  bulk 
oxygen  system  terminates  at  the  point 
where  oxygen  at  service  pressure  first 
enters  the  supply  line  The  oxygen  con¬ 
tainers  may  be  stationary  or  movable, 
and  the  oxygen  may  be  stored  as  gas  or 
liquid. 

(2)  Location — (1)  General.  Bulk  oxy¬ 
gen  storage  sy.stems  shall  be  located 
above  ground  out  of  doors,  or  shall  be 
installed  in  a  building  of  noncombustible 
construction,  adequately  vented,  and 
used  for  that  purpose  exclusively  The 
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eardless  of  desiini  pressure  shall  be 
equipped  with  safety  relief  devices  as  re¬ 
quired  by  the  ASME  code  or  the  DOT 
specifications  and  regulations. 

(li)  DOT  containers  Bulk  oxygen 
storage  containers  designed  and  con¬ 
structed  in  accordance  with  DOT  speci¬ 
fication  shall  be  equipped  with  safet.v 
relief  devices  as  required  thereby 

(ill)  ASMS  containers.  Bulk  oxygen 
storage  containers  designed  and  con¬ 
structed  in  accordance  with  the  ASME 
B  'tier  and  Pressure  Vessel  Code,  Section 
VIII — Unflred  Pressure  Vessel — 1968 
shall  be  equipped  with  safety  relief  de¬ 
vices  meeting  the  provisions  of  the  Com¬ 
pressed  Gas  As.sociation  Pamphlet  "Safe¬ 
ty  Relief  Device  Standards  for  Com¬ 
pressed  Gas  Storage  Containers."  S-l, 
Part  3 

(iv)  insulation.  Insulation  casings  on 
liquid  oxygen  containers  shall  be 
equipped  with  suitable  safety  relief  de¬ 
vices. 

(v)  Reliabiltty  All  safety  relief  de¬ 
vices  shall  be  so  designed  or  located  that 
moisture  cannot  collect  and  freeze  in  a 
manner  wlilch  would  Interfere  with 
proper  operation  of  Uie  device. 

(7)  Liquid  oxygen  vaporizers — (D 
Mounts  and  couplings.  The  vaporizer 
shall  be  anchored  and  its  connecting  pip¬ 
ing  be  sufficiently  flexible  to  provide  for 
the  effect  of  expansion  and  contraction 
due  to  temperature  changes. 

(11)  Relief  devices.  The  vaporizer  and 
Its  piping  shall  be  adequately  protected 
3n  the  oxygen  and  heating  medium  sec¬ 
tions  with  safety  relief  devices. 

(Ui)  Healing.  Heat  used  in  an  oxygen 
vaporizer  shall  be  indirectly  supplied 
only  through  media  such  as  steam,  air. 
water,  or  water  solutions  which  do  not 
react  with  oxygen. 

(iv)  Grounding  If  electric  heaters  are 
used  to  provide  the  primary  source  o^ 
heat,  the  VAporizing  system  shall  be  elec¬ 
trically  grounded. 

(8)  Equipment  assembly  and  installa¬ 
tion — (i)  Cleaning.  Equipment  making 
up  a  bulk  oxygen  system  shall  be  cleaned 
in  order  to  remove  oil,  grease  or  other 
readily  oxldlzabie  materials  before  plac¬ 
ing  the  system  in  service 

(11)  Joints  Joints  in  piping  and  tub¬ 
ing  may  be  made  by  welding  or  by  use 
of  flanged,  threaded,  slip,  or  compres¬ 
sion  flttmgs  Gaskets  or  thread  sealants 
shall  be  suluble  for  oxygen  service. 

(ill)  Accessories.  Valves,  gages,  regu¬ 
lators.  and  other  accessories  shall  be 
suitable  for  oxygen  sex  vice. 


FEDERAL  REGISTER,  VOL.  42,  NO.  239 — TUESDAY,  DECEMBER  13,  1977 


62770 


RULES  AIS[D  REGULATIONS 


Chapter  XVH — Occupational  Safety  and  Health  Admin.  $1910106  $1910106  Title  29- 


(Iv)  Installation.  Installation  of  bulk 
oxygen  systems  shall  be  supervised  by 
personnel  familiar  with  proper  practices 
with  reference  to  their  construction  and 
use. 

(V)  Testinff.  After  installation  all  held 
erected  piping  shall  be  tested  and  proved 
gas  tight  at  maximum  (K>erating  pres¬ 
sure.  Any  medium  used  for  testing  shall 
be  oil  free  and  nonflammable. 

<vi)  Security.  Storage  containers,  pip¬ 
ing.  valves,  regulating  equipment,  and 
other  accessories  shall  be  protected 
against  physical  damage  and  against 
tampering. 

(vli)  VenfiTtp.  Any  enclosure  contain¬ 
ing  oxygen  control  or  operatinc  equip¬ 
ment  shall  be  adequately  vented 

(vlU)  Placardinff  The  bulk  oxygen 
storage  location  shall  be  permanently 
placarded  to  Indicate:  "OXVOEN— NO 
SMOKINO— NO  OPEN  FLAMES  ’,  or  an 
equivalent  warning 
(ix)  Electrical  wiring  Bulk  oxygen  In¬ 
stallations  are  not  hazardous  locations  as 
defined  and  covered  in  subpart  S  of  this 
part.  Therefore,  general  purpose  or 
weatherproof  tj-pes  of  electrical  wiring 
and  eqmpment  are  acceptable  depending 
upon  whether  the  instaUatiem  is  indoors 
or  outdoors.  Such  equipment  shall  be  in¬ 
stalled  in  accordance  with  the  applicable 
provisions  of  subpart  S  of  this  part. 

(9)  Operating  instructions.  For  in¬ 
stallations  which  require  any  operation 
of  equipment  by  the  user  legible  in¬ 
structions  shall  be  maintained  at 
oi>eraUng  locafions. 

<  101  Maintenance.  The  equipment  and 
functioning  of  each  charged  bulk  oxygen 
system  shall  be  maintained  In  a  safe 
operating  condition  In  accordance  with 
the  requirements  of  this  section.  Wood 
and  long  dry  grass  shall  be  cut  back 
within  15  feet  of  any  bulk  oxygen  stor¬ 
age  container 
$  1910.10.)  Nitrouftoxkiv. 

The  piped  systems  for  the  in-plant 
transfer  and  distribution  of  nitrous  oxide 
shall  be  designed,  installed,  maintained, 
and  operated  in  accordance  with  Com¬ 
pressed  Gas  Association  Pamphlet 
G-8  1-1964 

§  |910.10f»  Flnnminhl)'  and  rnmbri^tibtr 

(ai  Definitions  As  used  in  this 
section 

(H  Aerosol  shall  mean  a  material 
whirl',  is  d»si)cnscd  from  its  cor  lainer  as 


a  mist,  spray,  or  foam  by  a  propellant 
under  pressure 

(2)  Atmospheric  tank  shall  mean  a 
storage  tank  which  has  been  designed  to 
operate  at  pressures  from  atmosphenc 
through  O.S  pa.i.g. 

<3)  Automotive  service  station  shall 
mean  that  portion  of  property  where 
nammuble  or  combustible  liquids  used  as 
motor  fuels  are  stored  and  dispensed 
from  fixed  equipment  into  the  fuel  tanks 
of  motor  vehicles  and  shall  include  any 
facilities  available  for  the  sale  and  serv¬ 
ice  of  tires,  batteries,  and  accessories, 
and  for  minor  automotive  maintenance 
work.  Major  automotive  repairs,  paint¬ 
ing.  body  and  fender  work  are  excluded 

(4)  Basement  shall  mean  a  siorj-  of  a 
building  or  structure  having  cme-half  or 
more  of  its  height  below  ground  level  and 
to  which  access  for  fire  fighting  iiurposes 
is  imduly  restricted. 

(5)  Boiling  point  shall  mean  the  boil¬ 
ing  point  of  a  liquid  at  a  pressure  of  14  7 
pounds  per  square  inch  absolute  <p.8  l.a.) 
i760  mm.)  Where  an  accurate  boiling 
point  Is  unavailable  for  the  material  in 
question,  or  for  mixtures  which  do  not 
have  a  constant  boiling  point,  for  pur¬ 
poses  of  this  section  the  10  percent  point 
of  a  distillation  performed  In  accord¬ 
ance  with  the  Standard  Method  of  Test 
for  Distillation  of  Petroleum  Products. 
ASTM  D-86-62.  may  be  used  as  the 
boiling  point  of  the  liquid. 

(6)  Bollover  shall  mean  the  expulsion 
of  crude  oil  (or  certain  other  liquids) 
from  a  burning  tank  The  light  frac¬ 
tions  of  the  crude  oil  burnoff  producing 
a  heat  wave  in  the  residue,  which  on 
reaching  a  water  strata  may  result  in 
the  expulsion  of  a  portion  of  the  con¬ 
tents  of  the  tank  In  the  form  of  froth 

(7)  Bulk  plant  shall  mean  that  por¬ 
tion  of  a  property  where  flammable  or 
combustible  liquids  are  received  by  tank 
vessel,  pipelines,  tank  car.  or  tank  vehi¬ 
cle.  and  are  stored  or  blended  In  bulk 
for  the  purpose  of  distributing  such 
liquid.^  by  tank  vessel,  pipeline,  tank  car 
tank  vehicle,  or  container. 

(8)  Chemical  plant  shall  mean  a  large 
integrated  plant  or  that  portion  of  such 
a  plant  other  than  a  refinery  or  dis¬ 
tillery  where  flammable  or  ccmbuslible 
liquids  arc  produced  by  chemical  reac¬ 
tions  or  used  In  chemical  reactions. 

(9)  Closed  container  shall  mean  a 
container  as  herein  defined,  so  sealed 
by  means  of  a  lid  or  other  device  that 
neither  liquid  nor  vapor  will  e';car)e  from 
it  at  ordinary  temperatures 


<10>  Crude  petroleum  shall  mean 
hydrocarbon  mixtures  that  have  a  flash 
point  below  150*  F.  and  which  have  not 
been  processed  in  a  refinery. 

(11)  Distillery  shall  mean  a  plant  or 
that  portion  of  a  plant  where  flammable 
or  combustible  liquids  produced  by  fer¬ 
mentation  are  concentrated,  and  where 
the  concentrated  products  may  also  be 
mixed,  stored,  or  packaged. 

«12'  Fire  area  shall  mean  an  area 
of  a  building  separated  from  the  re¬ 
mainder  of  the  building  by  construction 
having  a  fire  resistance  of  at  least  1 
hour  and  having  all  communicating 
openings  properly  protected  by  an 
as.sembly  having  a  fire  resistance  rating 
of  at  least  1  hour 

(13)  Flammable  aerosol  shall  mean  an 
aerosol  wmeh  is  required  to  be  labeled 
■  Flammable”  under  the  Federal 
Hazardous  Substances  Labeling  Act  <15 
u  s  e.  1261).  For  the  purposes  of  para¬ 
graph  (d)  of  this  section,  such  aerosols 
are  considered  Class  lA  liquids. 

il4>  ‘’Hashpolnt'’  means  the  mini¬ 
mum  temperature  at  which  a  liquid  gives 
off  vapor  within  a  test  vessel  in  suflBcient 
concentration  to  form  an  ignitable  mix¬ 
ture  with  air  near  the  surface  of  the  liq¬ 
uid  and  shall  be  determined  as  follows 

;i'  For  a  liquid  which  has  a  viscosity 
of  less  than  45  SU8  at  lOO^F.  (37  8*C.). 
does  not  contain  suspended  solids,  and 
does  not  have  a  tendency  to  form  a  sur- 
lacc  film  w  hile  under  test,  the  procedure 
s|)ecified  in  the  Standard  Method  of  Test 
lor  Flashpoint  by  Tag  Closed  Tester 
ASTM  U-56-70)  shall  be  used. 

<il<  For  a  liquid  which  has  a  viscosity 
of  45  SUS  or  more  at  100  F  (37.8  C 
or  contains  suspended  solids,  or  has  a 
tendency  to  form  a  surface  film  while 
under  test,  the  Standard  Method  of  Test 
for  Flashpoint  by  Pensky-Marterus  Closed 
Tester  (ASTM  D-93-71)  shall  be  used, 
except  tiiat  the  methods  specified  in  Note 
I  to  section  1  1  of  ASTM*  D-93-71  may  be 
u>ed  lor  the  respective  materials  speci¬ 
fied  In  the  Note. 

lii)  For  a  liquid  that  is  a  mixture  of 
compounds  that  have  different  volatili¬ 
ties  and  flashpoints,  its  flaslipoint  shall 
be  determined  by  using  the  procedure 
specified  in  paragraph  (a)  (14)  U)  or  (U) 
u(  thU  section  on  the  liquid  in  the  form 
it  is  shipped  If  the  flashpoint,  as  deter¬ 
mined  by  this  test,  Is  100  P.  (37  8  C.)  or 
higher  an  additional  flashpoint  deter¬ 
mination  shall  be  run  on  a  sample  of  the 
liquid  evaporated  to  90  percent  of  it^ 
utcina’.  volume,  and  the  lower  value  of 
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(ill)  When  a  combustible  liquid  is 
heated  for  use  to  within  30  P  (16.7‘C  ) 
of  its  flashpoint,  it  shall  be  handled  m 
accordance  with  the  requirements  for 
the  next  lower  class  of  liquids 

(19)  “Flammable  liquid’'  means  any 
liquid  having  a  flashpoint  below  lOO'F. 
(37.8'C.).  except  any  mixture  having 
components  with  flashpoints  of  lOO^F 
(37.8  C.)  or  higher,  the  total  of  which 
make  up  99  percent  or  more  of  the  total 
volume  of  the  mixture  Flammable  liq¬ 
uids  shall  be  known  as  Class  I  liquids. 
Class  1  liquids  are  dlvicled  into  three 
classes  as  follows: 

(i>  Class  lA  shall  Include  liquids  hav¬ 
ing  flashpoints  below  73  "F.  (22  8*C.)  and 
having  a  boiling  pomt  below  100  F. 
(37B*C.>. 

(it)  Class  IB  shall  include  liquids  hav¬ 
ing  flashpoints  below  73  F.  <22.8X.)  and 
having  a  bouing  point  at  or  above  100  F. 
(37.8  Cl. 

(lii)  Class  IC  shall  include  liquids  hav¬ 
ing  flashpoints  at  or  above  73'F 
>22  8'C.>  and  below  lOO'P.  (37,8*C.). 

(20)  Unstable  (reactive)  ll<^uid  shall 
mean  a  liquid  which  in  the  pure  state  or 
as  ctmimercially  produced  or  transported 
will  vigorously  polymerize,  decompose, 
condense,  or  will  become  self-reactive 
under  conditions  of  shocks,  pressure,  or 
temperature. 

(21)  Low-pressure  tank  shall  mean  a 
storage  tank  which  has  been  designed  to 
oi>crate  at  pressures  above  0.5  ps.l.g.  but 
not  more  than  15  p.sJ.g. 

(22)  Marine  service  station  shall  mean 
that  portion  of  a  property  where  flam¬ 
mable  or  combustible  liquids  uses  as 
fuels  arc  stored  and  dispensed  from  flx^ed 
equipment  wi  shore,  piers,  wharves,  or 
floating  docks  into  the  fuel  tanks  of  self- 
propelled  craft,  and  shall  Include  all  fa¬ 
cilities  used  In  connection  therewith. 

(23)  Mercantile  occupancy  shall  mean 
the  occupancy  or  use  of  a  building  or 
structure  or  any  portion  thereof  for  the 
displaying,  selling,  or  buying  of  goods, 
w'ares,  or  merchandise. 

(24*  Office  occupancy  shall  mean  the 
xrcupancy  or  use  of  a  buildin?  or  struc¬ 
ture  or  any  portion  thereof  for  the  trans¬ 
action  of  business,  or  the  rendering  or 
receiving  of  professional  services. 

(25)  Portable  tank  shall  mean  a  closed 
container  having  a  liquid  capacity  over 
60  DB  gallons  and  not  intended  for  fixed 
imstallaticm. 

(26)  Pressure  vessel  shall  mean  a  stor¬ 
age  tank  or  vessel  which  has  been  de-. 


signed  to  operate  at  pies.sures  above  15 
pa.i.g. 

(27)  Protection  for  exposure  shall 
mean  adequate  fire  protection  for  rtruc 
tures  on  property  adjacent  to  tanKs. 
where  there  are  employees  of  the  estao 
lishment . 

•28)  Refinery’  shall  moan  a  plant  in 
which  flammaole  or  combucUblo  liquid.^ 
are  produced  on  a  commercial  scale  irom 
crude  petroleum,  natural  gasiline.  or 
other  hydrocarbon  sources. 

(29)  Safety  can  shall  mean  an  ap¬ 
proved  container,  of  not  more  than  S 
gallons  capacity,  having  a  spring-clos¬ 
ing  lid  and  spout  cover  and  so  destined 
that  it  will  safely  relieve  internal  pres¬ 
sure  when  subjected  to  fire  exposure. 

(30)  Vapor  pressure  shall  mean  the 
pr^sure  measured  in  pounds  per  square 
Inch  (absolute)  exerted  by  a  volatile  liq¬ 
uid  as  determined  by  the  “Standard 
Method  of  Test  for  Vapor  Pressure  of 
Petroleum  Products  (Reid 
American  Society  for  Testing  and  Male 
rials  ASTM  D323  68 

(31)  Ventilation  as  specified  in  this 
section  is  for  the  prevention  of  fire  and 
exniosion  It  is  considered  adequate  if 
it  is  sufficient  to  prevent  accumulation  of 
significant  quantities  of  vapor-air  mix¬ 
tures  in  concentration  over  one-fourth 
of  the  lower  flammable  limit. 

(32)  Storage:  Flammable  or  combusti¬ 
ble  liquids  shall  be  stored  in  a  tank  or 
in  a  container  that  complies  witli  para¬ 
graph  (d)  (2)  of  lids  section. 

(33)  Barrel  shall  mean  a  volume  of  42 
V  S  gallons 

(34)  Container  shall  mean  any  can 
barrel,  or  dram. 

<35>  Approved  unless  oLhrr.vlse  in¬ 
dicated.  approved,  or  ILstcd  by  at  least 
one  of  the  following  nationahy  recog¬ 
nized  te.stlng  laboratories:  Uudci-wnters 
l.aboratories,  Inc  .  Fncloiy  NTtUuai  Kn- 
ginecring  Corp. 

(36)  Listed  see  ’approvod”  in  |  1910  - 
106  a) (35) . 

(37)  “SUS”  means  Sayb  >11  Universe'! 
Seconds  as  determined  by  the  StandaiU 
Method  of  Test  for  Saybolt  Vise*).sity 
(ASTM  D-88-56),  and  may  lie  deict- 
mined  by  use  of  the  SUS  convt'rsion 
tables  specified  in  ASTM  Method  D2i61- 
66  following  dcteruiinatioii  of  viscosity 
in  accordance  with  Uie  piocedures  speci¬ 
fied  in  the  Standard  Method  of  Test  for 
Viscosity  of  Transparent  and  Opaque 
Liquids  (ASTM  D445-65). 

(38)  “Viscous”  mcaas  a  viscosity  of  45 
SUS  or  more. 


b  Tank  storage — (1)  Design  and 
•n'tiuctivn  of  tanks — (i)  Materials.  (a> 
r.-nK*:  shall  be  built  of  steel  except  as 
.uoMded  in  (b>  through  (e>  of  this  sub- 
divuion 

«b<  Tanks  may  be  built  of  material 
(itl'.er  Uian  steel  for  installation  under- 
tfi»iimd  or  If  required  by  the  properties  of 
(he  liquid  stored.  Tanks  located  above 
ground  or  inside  buildings  siiall  be  of 
uoncombustible  construction 

r  Tanks  built  of  materials  other 
•  inn  steel  shall  be  (designed  to  specifica- 
i!on«  embodying  principles  recognized  as 
e«H.d  enuineering  design  for  the  mate¬ 
rial  used. 

■d'  Unlined  concrete  tanks  mny  be 
•j‘>od  for  storing  flammable  or  combusti- 
b.c  liquids  having  a  gravity  of  40  API 
or  I'.eavier.  Concrete  tanks  with  special 
lining  may  be  used  for  other  services  pro 
vided  the  design  is  In  accordance  with 

I'-'uuid  engineering  practice 

Tanks  may  have  combustible  or 
•oMcombustible  linings] 

/>  S|>ectal  engineering  consideration 
be  required  if  the  specific  gravity 
>i  the  liquicl  to  be  stored  exceeds  that  of 
water  or  if  the  tanks  are  designed  to 
conuin  flammable  or  combustible  liq¬ 
uid'  at  a  liquid  temperature  below  0*  F 

I'll'  Fabricafion.[^)  Tanks  may  be  of 
any  shaiie  or  type  consistent  with  sound 
r»i>;:’icc:ing  desipQ 

b»  Metal  tanks  shall  be  welded,  riv¬ 
eted.  and  caulked,  brazed,  or  bolted,  or 
constructed  by  use  of  a  c(»inbinalion  of 
•hi  .sc  methods  Filler  meta^  u.scd  in  liraz 
.n.;  shall  be  nonferrou.s  metal  or  an  alloy 
•wivini  a  melting  r>oint  alxivc  1000  F 
md  below  that  of  the  metal  joined 
■  iii‘  Atmospheric  tank^  (o  Atmos- 
I'hciic  tanks  shall  be  bolU  in  accordance 
A  ith  acceptable  good  standards  of  design 
atmospheric  tanks  may  be  built  in  ac 
■ordance  with 

/)  Undciwriiers'  Laboratories.  Ine 
3'ib;ects  No.  142.  Standard  for  Steel 
Vio’.cground  Tanks  for  Flammable  and 
Combustible  Liquids.  19(J8  No  58  SS  i:id- 
a:d  for  Steel  Underground  Tanks  for 
F’..animab!c  and  CombU'tible  Liquid'- 
Fifth  Fdition,  Dceember  1961;  or  No  80 
S’andnrd  for  Steel  Inside  Tanks  for  Oil 
Surncr  Fuel.  September  1963 

'?)  American  Petroleum  Institute 
SMndards  No  12.A.  8f>ecIflcaiion  for  Oi 
Storage  Tanks  with  Riveted  Shells 
Srvenih  Edition.  September  1951,  or  No 
Welded  Steel  Tanks  for  Oil  Ftorace 
Third  Edition  1960 


— Lobor 

the  tw’o  tests  shall  be  considered  the 
flashpoint  of  the  material. 

(iv>  Organic  peroxides,  which  undergo 
autoaccelerating  thermal  decomposition, 
are  excluded  from  any  of  the  flashpoint 
determination  methods  specified  in  this 
subparagraph. 

(15)  Hotel  shall  mean  buildings  or 
groups  of  buildings  under  the  same  man¬ 
agement  in  which  there  are  sleeping 
accommodations  for  hire,  primarily  used 
by  transients  who  are  lodged  with  or 
w.thout  meals  Including  but  not  limited 
to  inns,  clubs,  motels,  and  apartm^it 
hotels. 

(16)  Institutional  occupancy  shall 
mean  the  occupancy  or  use  of  a  building 
or  structure  or  any  portion  thereof  by 
persons  harbored  or  detained  to  receive 
medical,  charitable  or  other  care  or 
treatment,  or  by  persons  involuntarily 
detained. 

(U)  Liquid  shall  mean,  for  the  pur¬ 
pose  of  thLs  section,  any  material  which 
has  a  fluidity  greater  than  that  of  300 
penetration  asphalt  when  tested  in  ac¬ 
cordance  with  ASTM  Test  for  Penetra¬ 
tion  for  Bituminous  Materials,  n-5-65. 
When  not  otherwise  Identified,  the  ♦?rm 
liquid  shall  include  both  flammable  and- 
combustible  liquids 

^8‘  “Combustible  liquid"  means  any 
liquid  having  a  flashpeant  at  or  above 
lOi*  P.  (37.8  C.)  Combustible  liquids 
shall  be  divided  into  two  classes  as 
follows: 

(i>  “Class  n  liquids”  shall  include 
those  with  flashpoints  at  or  above  100*P. 
(37  8  C.)  and  below  140  P.  (60*C.),  ex¬ 
cept  any  mixture  having  components 
with  flashpoints  of  20C'F.  (93.3*C.)  or 
higher,  the  volume  of  w  hich  make  up  99 
percent  or  more  of  the  total  volume  of 
the  mixture. 

(ii)  “Class  HI  Uquid.s"  shall  Inrlude 
those  with  flashpoints  at  or  above  140  F 
(60  C.)  Class  111  liquids  are  subdivided 
into  two  subclasses: 

(a)  “Class  IIIA  liquids"  shall  inchide 
those  with  fla.shpoint.«  at  or  aoove  140*F. 
(60*C.)  and  below  200  F.  (93.3*C.),  ex¬ 
cept  any  mixture  having  components 
with  flashpoints  of  200'F.  (93.3'C.).  or 
higher,  the  total  volume  of  w  hich  make 
up  99  percent  or  more  of  the  total  volume 
of  the  mixture. 

(b)  “Cla.ss  TUB  liquids"  shall  Include 
those  with  flashpoints  at  or  aoove  200'F 
(93.3"C ' .  This  section  does  not  cover 
Cla'w  IIIB  liquid.';  Wliere  the  term  “Class 
III  liquid.**’’  is  used  in  this  section.  It 
.shall  mean  only  Claas  IIIA  liquids. 
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(3)  American  Petroleum  Institute 
Sundards  No  12B.  Si)CCification  for 
Bolted  Production  Tanks,  Eleventh  Edi¬ 
tion.  May  1958.  and  Supplement  1. 
March  1962;  No.  12D.  Specification 
for  Large  Welded  Production  Tanks. 
Seventh  Edition.  August  1957:  or  No.  12F. 
Specification  for  Small  Welded  Produc¬ 
tion  Tanks.  Fi.th  Edition.  Marc)  1961 
Tanks  built  In  accordance  with  these 
standard.s  shall  be  used  only  as  produc¬ 
tion  tank.s  for  storage  of  crude  petro¬ 
leum  in  oil-producing  areas. 

(b>  Tanks  designed  for  tmderground 
service  not  exceeding  2.500  gallons  ca¬ 
pacity  may  be  used  aboveground. 

(c)  Low-pressure  tanks  and  pressure 
vessels  may  be  used  as  atmospheric 
tanks. 

(d)  Atmospheric  tanks  sliall  not  be 
used  for  the  storage  ol  a  flammable  or 
combustible  liquid  at  a  tempeiature  at 
or  above  its  boiling  point 

(IV)  Low  pressure  tanks.  (a»  The  nor¬ 
mal  operating  pressure  of  the  tank  shall 
not  exceed  the  design  pre.-sure  of  the 
tank 

(b)  Low-preasure  tanks  shall  be  built 
in  accordance  with  acceptable  standards 
of  design  Low-pre.ssure  tanks  may  be 
built  in  accordance  with : 

(1)  American  Petroleum  Institute 
Standard  No.  620  Recommended  R'lles 
lor  the  Design  and  Construction  of  Large. 
Welded.  Low-Pressure  Storage  Tank.- 
Third  Edition.  1966. 

(2)  The  principles  of  the  Code  for  Un¬ 
fired  Pressure  Vessels  Section  V'lII  of 
the  ASME  Boiler  and  Pressure  Vessels 
Code.  1968 

(c)  Atmospheric  tanks  built  according 
to  Underwriiers’  Laboratories.  Inc ,  re¬ 
quirements  in  subdivision  (ill)  (o)  of 
and  shall  be  limited  to  2  5  p.si.g  under 
emergency  venting  conditions. 

this  subparagr.aph  may  be  u.sed  for  oper 
aling  pressures  not  excecdiug  1  p.s.i.g 
(d>  Pressure  vessels  may  be  used  as 
low-pressure  t.anks 

(V)  Pressure  t'cssrf^  'a)  Th-'  normal 
a(>crating  pressure  of  the  vessel  shall  not 
exceed  tiic  design  pressure  of  tJic  vessel 
(b)  Pressure  vessels  sliall  be  built  in 
accordance  with  the  Code  for  Unflred 
Pressure  Vessels.  Section  VIII  of  the 
ASME  Boiler  and  Pressure  Vessel  Code 
I  1968 

(vi)  ProH.sfoHS  for  internal  corrosion 
Wlien  tanks  arc  not  designed  in  accord¬ 
ance  wlA  the  .American  Petroleum  Insti¬ 
tute.  Amencan  Society  of  Mechanical 
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Engineer*,  or  the  Underwriters*  Labor** 
tories.  Inc.’s,  standards,  or  It  corrosion  is 
anticipated  beyond  that  provided  tor  In 
the  design  formulas  used,  additional 
metal  thickness  or  suitable  protective 
coatings  or  linings  shall  be  provided  to 
compensate  for  the  corrosion  loss  ex* 
pected  during  the  design  life  of  the  tank. 

(2)  /nsfat/afion  of  ouUide  obote* 
ground  Location  toith  retpeci 

to  property  lines  and  public  ways,  (a) 
Every  aboveground  tank  for  the  storage 
of  flammable  or  combustible  liquids,  ex* 
cept  those  liquids  with  boll-over  charac¬ 
teristics  and  unstable  liquids,  operating 
Tasie 


at  pressures  not  in  excess  of  2.5  paJ  g 
and  equipped  with  emergency  venting 
which  will  not  permit  pressures  to  exceed 
2  5  p.8.i.g.  shall  be  located  in  accordance 
with  Table  H>5. 

(b)  Every  aboveground  tank  for  the 
storage  of  flammable  or  combustible 
liquids,  except  those  liquids  with  boil- 
over  characteristics  and  unstable  flam¬ 
mable  or  combustible  liquids,  operating 
at  pressures  exceeding  2.5  p.8.i.g.  or 
equipped  with  emergency  venting  which 
will  permit  pressures  to  exceed  2.5  p  s  l.g 
shall  be  located  in  accordance  with  Table 
H-6. 

U-s 


Uliilmum  dt^tanc#  In  (mI  frmn  Minimum  dt5tanr«in  feet  Iron 
properly  Un«  which  mfty  t>«  nevfsi  Md«  o(  uiy  puhlk  way 
TypcofUhk  Trotectlon  built  upon.  Ineludlni:  or  from  nearer  I  |mport.tOi 

poslle  side  of  e  public  way  buli<l!:iB  and  shall  be  oot  las* 

than  S  leot 


Floatinc  roof. 


Vertlrnl  with  WMk 
roof  to  sImU  aea<*i. 


ilorltnntnl  nnd  «er- 
Ucal.wtihcmer- 
rrn.'y  relief  Tenitni; 
to  limit  pressures  to 
2.Apt.lc. 


P^tecllon  lor  tlrr.e<i  dlnmeier  of  tank  but 

elktsures.  need  not  riceed  90  a. 

None .  Diameter  of  tank  but  need  not 

eiceed  17S  ft. 

Approved  fnem  or  times  diameter  of  tank  but 

laertlng  system  on  need  not  rsc>'^  Ou  ft.  and 
tlie  tank.  sh  til  not  be  lens  dian  S  ft. 

Protection  fiw  Diatneter  of  Uink  init  need  not 

eipoaures.  esceed  17S  ft. 

None . 2  ttijie!i  diameter  of  tank  but 

need  not  e«<-<«d  SV)  ft. 

Approved  Inerllne  is  times  Tattle  11-V  but  shall 
system  on  the  lank  itot  be  les-s  than  9  ft. 
or  approved  lotm 
system  on  vcrU.-al 


need  not  escised  20  ft. 


rteed  not  eiceed  90  ft. 


times  diameter  of  t: 
r>ecd  iwt  eiceed  80  fi 


bul 

Inil 


Protection  for  Table  II-lT. . TAt>le  II  V. 

exposures. 

None .  .  .  2  tiroes  Table  II-9 . Table  II  9. 


lie 


Ty|te  of  tank  Protection 


Minimum  dlstunre  In  feci  from 
pro{ierty  Une  which  may  be 
bulU  u|>o».  Includltif!  the  op- 
posli  e  side  of  a  public  way 


Minimum  distance  In  fact  from 
nearest  ddeof  any  public 
way  or  from  nearest  Importwi 
bulldliis 


Any  type 


rroteiiKm  for  lls  Minas  Table  ll-O  but  shall  Itk  times  Tnhle  II  9  imt  shall 

evitosurcs.  not  l>e  less  than  25  ft.  not  Iw  l«t.s  tiun  ‘2.9  It. 

None .  3  tin.es  Table  11-V  hut  shall  l|s  limes  Table  11  -9  bul  shall 

iH>l  b«  less  Ilian  5011.  not  Ik;  less  than  25  M. 


<ci  Every  aboveground  tank  for  the  storage  of  flammable  or  combustible  liquidr 
with  boil-over  characteristics  shall  be  located  in  accordance  witli  Table  H-7 


Type  of  tank  Prolecllcn 


Ploatiny  root 

Fixed  roof... 


..  Protection  for 
^exposures. 

.  Approved  foam  or 

Protection  for 
^exposures. 


Minimum  dlstarrce  In  fort  from 
property  Une  which  may  be 
built  u|ton,  Includlny  tlie  ok 
po*tte  side  of  a  public  way 


Minimum  distartce  In  feet  from 
iicarost  side  .if  any  puhHc  w  iy 
w  from  nearest  im|>ortani 
butkllnc 


DIameier  of  tank  but  need  not 
exi-«-<-d  175  ft. 

2  time*  diameter  of  tank  but 
need  nol  exceed  350  ft. 

Dtaincter  o(  tank  but  need  not 
esreed  175  ft. 

2  tlit'es  diameter  of  tank  but 
need  not  eiceed  3.V)  ft. 

4  times  diameter  of  tank  but 
need  not  exc  eed  3^  It. 


lAtneter  of  tank  bu* 


t  diameter  of  tank  hui 
need  not  ex'.-eed  iSh  ft 
>5  limes  dlAtneter  of  tank  bur 
need  not  eiceed  120  ft. 


id)  Every  aboveground  tank  for  the  storage  of  unstable  liquids  shall  be  located 
In  accordance  with  Table  H*4. 


Tails  Il-S 


Type  of  tiutk 


Protection 


Minimum  distance  in  feet 
ftoio  property  Une  which 
may  be  built  upon,  in- 
eluding  the  opposkto  sidia 
of  a  public  way 


Minimum  distance  In  feet 
from  nearest  side  of  any 
public  way  or  from  nearest 
important  buHding 


lloritontsl  and  vertical 
tanks  with  emergency 
relief  venting  to  permit 
pressure  not  in  etcess 
of  2  5pj.t4. 


flnrisontal  and  vertical 
tanks  with  emergency 
reltef  ventmg  to  p(;nnkt 
prtasoreever  2.5  pA.i.|. 


one  of  the  foUowing; 
Approved  Water  spray. 

apyoved  insulation 


I...  3H  times  table  but 
not  lees  than  50  ft. 

....  I  tiiMs  table  H-9  but  not 


Tank  protected  with  any  2  timea  table  H-9  bat  not 


approved  insalatioo 
and  refrigeration, 
approved  barricade. 
Protection  for  ciposurw.. 


I  times  table  H-9  but  not 
lea  than  too  ft. 


None.... . .  9  times  table  11-9  but  not 

lees  than  150  A. 


Nol  lea  than  25  A. 


Not  len  than  50  ft. 
Not  Isa  than  loo  ft. 
Not  lea  than  50  ft. 


Not  lea  tban  100  ft. 
Not  lea  than  150  ft. 


(e)  Reference  minimum  distances  for  use  In  Tables  R-5  to  H-8,  Inclusive. 
Taui  n-9 


Capacity  tank 
ga^ns 


100,001  to5oo.<jon  ... 

900.001  to  l.OOU.OOO.. 


(/)  Where  end  failure  or  horizontal 
pressure  tanks  and  vessels  may  expose 
property,  the  tank  shall  be  placed  with 
the  lon^tudinal  axis  parallel  to  the  near¬ 
est  important  exposur^ 

111)  Spacing  (ghell-lo-shell)  between 
aboveground  tanks,  (a)  The  distance  be¬ 
tween  any  two  flammable  or  combustible 
liquid  storage  tanks  shall  not  be  less  than 
3  feel. 

<b)  Except  as  provided  In  subdivision 
(c)  of  this  subdivision,  the  distance  be¬ 
tween  any  two  adjacent  tanks  shall  not 
be  less  than  one-sixth  the  sum  of  their 
diameters.  When  the  diameter  of  one 
tank  Is  less  than  one-half  the  diameter 
of  the  adjacent  tank,  the  distance  be- 


Mlnlmum  distance  In 
feet  from  property  Um 
rhlch  may  b«  ouUt  upon, 
Includtrw  the  opponta 
side  ofa  public  way 


Minimum  dlvtance  In 
feet  frmn  nearaat  side 
of  any  pabllc  way 
or  tram  narest 
Important  buUdlot 


45 

55 


tween  the  two  tanks  shall  not  be  less  than 
one-half  the  diameter  of  the  smaller 
tank. 

(e)  Where  crude  petroleum  tn  con¬ 
junction  with  production  facilities  are 
located  in  noncongested  areas  and  have 
capacities  not  exceeding  126,000  gallons 
(3,000  barrels),  the  distance  between 
such  tanks  shall  not  be  leea  than  3  feet. 

(d)  Where  unstable  flammable  or 
combustible  liquids  are  stored,  the  dis¬ 
tance  between  such  tanks  shall  not 
less  than  one-half  the  sum  of  their 
diameters. 

(e)  When  tanks  are  compacted  In 
three  or  more  rows  or  in  an  Irregular 
pattern,  greater  spacing  or  other  mean* 
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shall  be  provided  so  that  inside  tanks  are 
accessible  for  llreAghtlng  purposes. 

(/)  The  minimum  s^}aiaUon  between 
a  liquefled  petroleum  gas  container  and 
a  flammable  or  combustible  liquid  storage 
tank  shall  be  20  feet,  except  In  tlie  case 
of  flammable  or  combusUble  liquid  tanks 
operating  at  pressures  exceeding  2.5 
p-si.g.  or  equipped  with  emergency  vent¬ 
ing  which  will  permit  pressures  to  ex¬ 
ceed  2  5  ps.i.g.  In  which  case  the  provi¬ 
sions  of  subdivisions  (a)  and  (b)  of  this 
subdivision  shall  apply.  Suitable  means 
shall  be  taken  to  prevent  the  accumula¬ 
tion  of  flammable  or  combustible  liquids 
under  adjacent  liquefled  petroleum  gas 
containers  such  as  by  diversion  curbs  or 
grading.  When  flammable  or  combusti¬ 
ble  liquid  storage  tanks  are  within  a 
diiced  area,  the  liquefled  petroleum  gas 
containers  shall  be  outside  the  diked  area 
and  at  least  10  feet  away  from  the 
centerline  of  the  wall  of  the  diked  area. 
The  foregoing  provisions  shall  not  apply 
when  liqucned  petroleum  gas  contain¬ 
ers  oi  125  gallons  or  less  capacity  are  In¬ 
stalled  adjacent  to  fuel  oil  supply  tanks 
of  550  gallons  or  less  capacity. 

QjU)  Location  of  outside  aboveground 
tanks  with  respect  fo  important  buildings 
on  same  property.  Every  outside  above¬ 
ground  tank  shall  be  separated  from  im¬ 
portant  buildings  on  the  same  properly 
by  distances  not  less  than  those  spectfled 
in  subdivisions  (1)  (a),  (b),  (c>,  and  (d) 
of  this  subparagraph,  whichever  Is  appli¬ 
cable.  The  appropriate  distance  column 
in  Tables  H-5,  H-8.  H-7.  K--8,  or  H-9. 
that  shall  be  used  shall  be  the  one  read¬ 
ing:  ’’Minimum  Distance  In  Feet  from 
Nearest  Side  of  Any  Public  Wav  or  From 
Nearest  Important  Building 

(iv)  Normal  venting  for  aboveground 
tanks,  (o)  Atmospheric  storage  tanks 
shall  be  adequately  vented  to  prevent  the 
development  of  vacuum  or  pressure  suf- 
fldent  to  distort  the  roof  of  a  cone  roof 
tank  or  exceeding  the  design  pressure  In 
the  case  of  other  atmospheric  tanks,  as 
a  res  lit  of  fllUng  or  emptying,  and  at¬ 
mospheric  temperature  changes. 

<b>  Normal  vents  shall  be  sized  either 
in  accordance  with:  (f)  the  American 
Petroleum  Institute  Standard  2000 
(1968).  Venting  Atmospheric  and  Low- 
Pressure  Storage  Tanks:  or  (2)  other 
Accepted  standard;  or  (3)  shall  be  at 
least  as  large  as  the  flllfng  or  withdrawal 
connection,  whichever  is  larger  but  In  no 
case  les.s  than  Inch  nominal  In.'dde 
diameter. 


(c)  Low-pressure  tanks  and  pressure 
vessels  shall  be  adequately  vented  to  pre¬ 
vent  development  of  pressure  or  vacuum, 
as  a  result  of  fllllng  or  emptying  and  at- 
mospnerlc  temperature  changes,  from 
exceeding  the  design  pressure  of  the  tank 
or  vessel.  Protection  shall  also  be  pro¬ 
vided  to  prevent  overpressure  from  any 
pump  discharging  into  the  tank  or  vessel 
when  the  pump  discharge  pressure  can 
exceed  the  design  pressure  of  the  tank  or 
vessel. 

(d)  If  any  tank  or  pressure  vessel  has 
more  than  one  All  or  withdrawal  con¬ 
nection  and  simultaneous  Ailing  or  with¬ 
drawal  can  be  made,  the  vent  size  shoil 
be  based  on  the  maximum  anUeipated 
simultaneous  flow. 

(e)  Unless  the  vent  Is  designed  to  limit 
the  internal  pressure  2.5  p.s.l.  or  less,  the 
outlet  of  vents  and  vent  drains  shall  be 
arranged  to  discharge  in  such  a  manner 
as  to  prevent  localized  overheating  of  any 
part  of  the  tank  In  the  event  vapors  from 
such  vents  are  ignited. 

(/)  Tanks  and  pressure  vessels  stor¬ 
ing  Class  lA  liquids  shall  be  equipped 
with  venting  devices  which  shall  be  nor 
mally  closed  except  when  venting  U 
pressure  or  vacuum  conditions.  Tank/, 
and  pressure  vessels  storing  Class  IB  and 
IC  liquids  shall  be  equipped  with  venting 
devices  which  shall  be  normally  closed 
except  when  venting  under  pre&sure  or 
vacuum  conditloTis.  or  with  approved 
flame  arresters. 

Exemption:  Tanks  of  3.000  bbls.  ca¬ 
pacity  or  less  containing  crude  petroleum 
in  crude-producing  areas:  and.  outside 
aboveground  atmospheric  tantu  under 
1.000  gallons  capacity  containing  other 
than  Class  lA  flammable  liquids  may 
have  open  vents.  (See  subdivision  (vi>  <b> 
of  this  subparagraph  ) 

(g)  Flame  arresters  or  venting  devices 
required  in  subdivision  (/)  of  this  sub- 
dlvi.sion  may  be  omitted  for  Class  IB  and 
IC  liquids  where  conditions  are  such  that 
their  use  may,  in  case  of  obstruction,  re¬ 
sult  in  tank  damage. 

(v)  Emergency  relief  venting  for  fire 
exposure  for  aboveground  tanks  (a) 
Every  aboveground  storage  tank  shall 
have  some  form  of  construction  or  device 
that  will  relieve  excessive  internal  pres¬ 
sure  caused  by  exposure  fires. 

(b>  In  a  vertical  tank  the  construction 
referred  to  In  subdivision  (a)  of  this  sub¬ 
division  may  take  the  form  of  a  floating 
roof,  lifter  roof,  a  weak  roof-to-shell 
seam,  or  other  approved  pressure  reliev¬ 
ing  construction.  The  weak  roof-to-shel) 


seam  shall  be  constructed  to  fail  prefer¬ 
ential  to  any  other  seam. 

(c)  Where  entire  dependence  for 
emergency  relief  is  placed  upon  pressure 
relieving  devices,  the  total  voiting  capac¬ 
ity  of  both  normal  and  emergency  vents 
shall  be  enough  to  prevent  rupture  of  the 
shell  or  bottom  of  the  tank  if  vertical, 
or  of  the  shell  or  heads  if  horlzontal.~lf 
unstable  liquids  are  stored,  the  effects  of 
heat  or  gas  resulting  from  polymeriza¬ 
tion.  decomposition,  condensation,  or 
self-reactivity  shall  be  taken  into  ac¬ 
count.  The  total  capacity  of  both  normal 
and  emergency  venting  devices  shall  be 
not  less  than  that  derived  from  Table 
H-10  except  as  provided  in  subdivision 
(e)  or  (/)  of  this  subdivision.  8iu:h  device 
may  be  a  self-closing  manhole  cover,  or 
one  using  long  bolts  that  permit  the  cover 
to  lift  under  Internal  pressure,  or  an 
additional  or  larger  relief  valve  or  valves. 
The  wetted  area  of  the  tank  shall  be  cal¬ 
culated  on  the  basis  of  55  percent  of  the 
total  exposed  area  of  a  sphere  or  spheroid. 
75  percent  of  the  total  exposed  area  of  a 
horizontal  tank  and  the  first  30  feet 
above  grade  of  the  exposed  shell  area  of 
a  vertical  tank. 

Table  H-lO-WErren  Aria  Vkrsvs  Cviic  Feet 
Frlb  AIK  TER  Hour 


(14.7  pals  and  60*  F.) 
S<^uarf  CFII  Stjuare  CFII 

g<|^we  CFII 

20  21.100  XO  211.  ono 

3U  31.6(IU  250  2».<,n0U 

1,000  524.000 

l.'.’iiO  557.  OOO 

.■W  6-3!  TW  350  JW*  liW 

CRoo  sii.ooo 

70  73'.7UU  M  3.54,01)0 

2i000  •<62!uiO 

90  iliiiu  :w) 

7.  ^JO  74J.  OOO 

IM  126;i)00  ♦•3.000 

140  147.0(H>  1.000  524.000 

ICO  IRh.OiU 

ISO  0110 

2UU  211.000 

Id)  For  tanks  and  storage  vessels  de¬ 
signed  for  pressure  over  1  p.s.i.g..  the 
total  rate  of  venting  shall  be  deteiTnincd 
in  accordance  with  Table  H-IO,  except 
that  when  the  exposed  w  ^ted  area  of  the 
surface  Is  greater  than  2.800  square 
feet,  the  total  rate  of  venting  shall  be 
calculated  by  the  following  formula: 

CFH  5=  1.107A** 

Where. 

CFH  =  VenHng  requirement.  In  cubic  feet 
of  free  air  per  hour. 

A  -Exposed  we»ted  surface.  In  sq\iare 
feet. 

Note.  The  foregoing  formula  Is  based  on 
G^ai.OOOA*** 


(e)  The  total  emergency  relief  venting 
capacity  for  any  specifle  stable  liquid 
may  be  determined  by  the  following 
formula: 

1337 

Cubic  feet  of  free  air  per  hour  from 
Table  H-10. 

L= Latent  heat  of  vaporization  of  epeclfle 
liquid  In  B.t.u.  per  pound. 

Ms  Molecular  weight  of  speclflc  liquids. 

(/)  The  required  airflow  rate  of  sub¬ 
division  (c>  or  (e)  of  this  subdivision 
may  be  multiplied  by  the  appropriate 
factor  listed  In  the  following  schedule 
when  protection  is  provided  as  indi¬ 
cated.  (Dniy  one  factor  may  be  used  for 
any  one  tank. 

0.5  for  drainage  In  accordance  with  aub- 
division  (Tll)(b>  of  this  subparagraph  for 
tanks  over  200  square  feet  of  wetted  area. 

0.3  for  approved  water  spray. 

0  3  for  approved  Insulation. 

0.15  for  approved  water  spray  with  ap¬ 
proved  Insulation. 

(g)  The  outlet  of  all  vents  and  vent 
drairis  on  tanks  equipped  with  emer¬ 
gency  venting  to  permit  pressures  ex¬ 
ceeding  2.5  p.s  i.g.  shall  be  arranged  to 
discharge  In  such  a  way  as  to  prevent 
localized  overheating  of  any  part  of  the 
tank,  in  the  event  vapors  from  such  vents 
are  ignited. 

(h)  Each  commercial  tank  venting 
device  shall  have  stamped  on  it  the  open¬ 
ing  pressure,  the  pressure  at  which  the 
valve  reaches  the  full  open  position,  and 
the  flow  capacity  at  the  latter  pressure, 
expressed  in  cubic  feet  per  hour  of  air 
at  60*  F.  and  at  a  pressure  of  14.7  p.s.i.a. 

ii)  The  flow  capacity  of  tank  venting 
devices  12  inches  and  smaller  in  nominal 
pipe  size  shall  be  determined  by  actual 
test  of  each  type  and  size  of  vent.  These 
flow  tests  may  be  conducted  by  the  manu¬ 
facturer  If  certifled  by  a  qualifled  im¬ 
partial  oi'iServer,  or  may  be  conducted  by 
an  outside  aemey.  The  flow  capacity  of 
tank  venting  devices  larger  than  12 
inches  nominal  pipe  size,  including  man¬ 
hole  covers  with  long  bolts  or  equivalent, 
may  be  calculated  provided  that  the 
opening  pressure  is  actually  measured, 
the  rating  pressure  and  corresponding 
free  oriflee  area  are  stated,  the  word  ‘cal¬ 
culated"  appears  on  the  nameplate,  and 
the  computation  is  based  on  a  flow  co¬ 
efficient  of  0  5  applied  to  tlie  rated  oriflee 
area.  ^ 

(vi)  Vent  piping  for  aboveground  tanks. 
(a)  Vent  piping  shall  be  constructed  is 
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ftceordanoe  with  paragraph  <c)  of  this 
section. 

<b>  Where  vent  pipe  outlets  for  tanks 
storing  C^s  I  liquids  are  adjacent  to 
I  buildings[^  public  ways]]  they  shall  be 
located  so  that  the  vapors  are  released  at 
a  safe  point  outside  of  buildings  and  not 
less  than  12  feet  above  the  adjacent 
ground  level.  In  order  to  aid  their  disper¬ 
sion,  vapors  shall  be  discharged  upward 
or  horizontally  away  from  closely  adja¬ 
cent  walls.  Vent  outlets  shall  be  located 
so  that  flammable  vapors  will  not  be 
trapped  by  eaves  or  other  obstrucUons 
and  shall  be  at  least  five  feet  from  build¬ 
ing  openings. 

<c)  When  tank  vent  piping  Is  mani¬ 
folded.  pipe  sizes  shall  be  such  as  to  dis¬ 
charge.  within  the  pressure  limitations  of 
the  system,  the  vapors  they  may  be  re¬ 
quired  to  handle  when  manifolded  tanks 
an  subject  to  the  same  fire  exposure. 

CTyii )  Drainage,  dikes,  and  toalls  for 
aboveground  tanks — (a)  Drainage  and 
diked  areas.  The  area  surrounding  a  tank 
or  a  group  of  tanks  shall  be  provided  with 
drainage  as  in  subdivision  (b>  of  this 
subdivision,  or  shall  be  diked  as  provided 
in  subdivision  (c)  of  this  subdivision,  to 
prevent  accidental  discharge  of  lic^d 
from  endangering  adjoining  property  or 
reaching  waterways. 

<b>  Drainape.  Where  protection  of  ad¬ 
joining  property  or  wateiways  is  by 
means  of  a  natural  or  manmade  drainage 
system,  such  systems  shall  comply  with 
the  following: 

(f )  A  slope  of  not  less  than  1  percent 
away  from  the  tank  toward  the  drainage 
system  shall  be  provided. 

(2)  The  drainage  system  shall  termi¬ 
nate  in  vacant  land  or  other  area  or  in  on 
impounding  basin  having  a  capacity  not 
smaller  than  that  of  the  largest  tank 
served.  This  termination  area  and  the 
route  of  the  drainage  system  shall  be  ao 
located  that,  if  the  flammable  or  com¬ 
bustible  liquids  in  the  drainage  system 
are  ignited,  the  Are  will  not  seriously  ex¬ 
pose  tanks  or  adjoining  property. 

(J)  The  drainage  system,  including 
automatic  drainage  pumps,  shall  not  dis¬ 
charge  to  adjoining  property,  natural 
water  courses,  public  sewers,  or  public 
drains  unless  the  discharge  of  flammable 
or  combustible  liquids  would  not  consti¬ 
tute  a  hazard,  or  the  system  is  so  de¬ 
signed  that  it  will  not  permit  flammable 
or  combustible  liquids  to  be  released. 

<c)  Diked  ar^s.  Where  protection  of 
adjo.ning  property  or  waterways  is  ac¬ 
complished  retaining  the  liquid 


around  the  tank  by  means  of  a  dike,  the 
volume  of  the  diked  area  shall  comply 
with  the  following  requirements. 

(it  Except  as  provided  in  subdivision 
(2t  of  this  subdivision,  the  volumetric 
capacity  of  the  diked  area  shall  not  be 
less  than  ilie  greatest  amount  of  liquid 
that  can  be  released  from  the  largest  Unit 
within  the  diked  area,  assuming  a  full 
tank.  The  capacity  of  Uie  diked  area  en¬ 
closing  more  than  one  tank  shall  be  cal¬ 
culated  by  deducting  the  volume  of  the 
tanks  other  than  the  largest  tank  below 
the  height  of  the  dike. 

(2)  For  a  tank  or  group  of  tanks  with 
flxed  roofs  containing  crude  petroleum 
with  bollover  characteristics,  the  volu¬ 
metric  capacity  of  the  diked  area  shall 
be  not  less  than  the  capacity  of  the  larg¬ 
est  tank  served  by  the  enclosure,  asiium- 
ing  a  full  tank.  The  capacity  of  the  diked 
enclosure  shall  be  calculated  by  deduct¬ 
ing  the  volume  below  the  height  of  the 
dike  of  all  tanks  within  the  enclosure. 

(J)  Walls  of  the  diked  area  shall  be  of 
earth,  steel,  concrete  or  solid  masonry 
designed  to  be  liquldtight  and  to  with¬ 
stand  a  full  hydrostatic  head.  Earthen 
walls  3  feet  or  more  in  height  shall  have 
a  flat  section  at  the  top  not  less  than  2 
feet  wide.  The  slope  of  an  earthen  wall 
shall  be  consistent  with  th<>  angle  of  re¬ 
pose  of  the  material  of  which  the  wall  Is 
con.«tructed. 

(4)  The  walls  of  the  diked  area  shall 
be  restricted  to  an  average  height  of  6 
feet  above  Interior  grade. 

(5)  Where  provision  la  made  for 
draining  water  from  diked  areaa.  drain¬ 
age  shall  be  provided  at  a  uniform  slope 
of  not  less  than  1  percent  away  from 
tanks  toward  a  sump,  drainbox,  or  other 
safe  means  of  disposal  located  at  the 
greatest  practical  distanc.  from  the  tank. 
Such  drains  shall  normally  be  controlled 
in  a  manner  so  as  to  prevent  flammable 
or  combustible  liquids  from  entering 
natural  water  courses,  public  sewers,  or 
public  drains,  if  their  presence  would 
constitute  a  hazard  Control  of  drainage 
shall  be  acees.sible  under  Are  conditions 

No  loose  combastible  material, 
iiipty  or  full  drum  or  barrel,  shall  be 
permitted  witliln  the  diked  area. 

<7)  Each  diked  area  containing  two 
or  more  tanks  shall  be  subdivided  pref¬ 
erably  by  drainage  channels  or  at  least 
by  intermediate  curbs  in  order  to  prevent 
spiU.<t  from  endangering  adjacent  tanks 
within  the  diked  area  as  follows; 

(f>  When  storing  normally  stable 
liquids  in  vertical  cone  roof  tanks  c<m- 


structed  with  weak  roof-to-sh^  seam 
or  approved  floating  roof  tanks  or  when 
storing  crude  petroleum  In  producing 
areas  in  any  type  of  tank,  one  subdivision 
for  each  tank  in  excess  of  10,000  bbls 
and  one  subdivision  for  each  group  of 
tanks  (no  tank  exceeding  10.000  bbls 
capacity)  having  an  aggregate  capacity 
not  exceeding  IS.OOO  bbls. 

(ft)  When  storing  normally  stable 
flammable  or  combustible  liquids  In 
tanks  not  covered  In  subdivision  «)  of 
tills  subdivision,  one  subdivision  for 
each  tank  In  excess  of  100,000  gallons 
<2.500  bbls.)  and  one  subdivision  for 
each  group  of  tanks  (no  tank  exceeding 
100.000  gallons  capacity)  having  an 
aggregate  capacity  not  exceeding 
150,000  gallons  (3.570  bbls.). 

(iff)  When  storing  unstable  liquids  In 
any  type  of  tank,  one  subdivision  for  each 
tank  except  that  tanks  Installed  Is 
accordance  with  the  drainage  require¬ 
ments  of  NFPA  15-1969.  Standard  for 
Water  Spray  Fixed  Systems  for  Fire 
F^teetion  shall  require  no  additional 
subdivision. 

(fv)  The  drainage  channels  or  inter¬ 
mediate  curbs  shall  be  located  between 
tanks  so  as  to  take  full  advantage  of 
the  available  space  with  due  regard  for 
the  Individual  tank  capacities  Inter¬ 
mediate  curbs,  where  used,  shall  be  not 
less  than  18  inches  in  height. 

(viii)  Tank  openings  other  than  vents 
for  aboveground  tanks,  (a)  Connections 
for  ell  tank  openings  shall  be  vapor- 
tight  and  liquldtight.  Vents  are  covered 
in  subdivisions  dv)  through  (vi)  of  this 
subparagraph. 

(b)  Each  connection  to  an  above¬ 
ground  tank  through  which  liquid  can 
normally  flow  shall  be  provided  with  an 
internal  or  an  external  valve  located  as 
close  as  practical  to  the  shell  of  the 
tank.  Such  valves,  when  external,  and 
thrir  connections  to  the  tank  shall  be 
of  steel  except  when  the  chemical 
characteristics  of  the  liquid  stored  are 
incompatible  with  steel  When  materials 
other  than  steel  are  necessary,  they  shall 
be  suitable  for  the  pressures,  structural 
stresses,  and  temperatures  Involved,  in¬ 
cluding  Are  exposures. 

(c)  Each  connection  below  the  liquid 
level  through  which  liquid  does  not 
normally  flow  shall  be  provided  with  a 
liquld-tl^t  closure.  This  may  be  a  valve, 
plug,  or  blind,  or  a  combination  of  these. 

(d>  Openings  for  gaging  shall  be  pro¬ 
vided  with  a  vaportight  cap  or  cover. 


(e)  For  Class  IB  and  Class  XC  liquids 
other  than  crude  oils.  ga.soUnes.  and 
asphalts,  the  All  pipe  shall  be  so  designed 
and  installed  as  to  minimize  the  possi¬ 
bility  of  generating  static  electricity.  A 
All  pipe  entering  the  top  of  a  tank  shall 
terminate  within  6  Inches  of  the  bottom 
of  the  tank  and  shall  be  installed  to 
avoid  excessive  vibration. 

</>  Filling  and  emptying  connections 
which  are  made  and  broken  shall  be 
located  outside  of  buildings  at  a  location 
free  from  any  source  of  ignition  and  not 
less  than  5  feet  away  from  any  building 
opening  Such  connection  shall  be  closed 
and  liquldtight  when  not  In  use.  Tl\e 
connection  shall  be  properly  tdentifle<0 

(3)  Installation  of  underground 
tanks — (1)  Location.  Excavation  for 
underground  storage  tanks  shall  be  made 
with  due  care  to  avoid  undermining  of 
foundations  of  existing  structures. 
Underground  tanks  or  tanks  under 
buildings  shall  be  so  located  with  respect 
to  existing  building  foundations  and  sup¬ 
ports  that  the  loads  carried  by  the  latter 
cannot  be  transmitted  to  the  tank.  The 
distance  from  any  part  of  a  tank  storing 
Class  I  liquids  to  the  nearest  wall  of 
any  basement  or  pit  shall  be  not  less 
than  1  foot,  and  to  any  property  line 
that  may  be  built  upon,  not  less  than  3 
feet.  The  distsuice  from  any  part  of  a 
tank  storing  Class  n  or  Class  ni  liquids 
to  the  nearest  wall  of  any  basement, 
pit  or  property  Une  shall  be  not  less 
than  1  foot. 

(ii)  Depth  and  cover.  Underground 
tanks  shall  be  set  on  Arm  foundations 
and  surrounded  with  at  least  6  inches 
of  noncorrosive.  Inert  materials  such  as 
clean  sand,  earth,  or  gravel  well  tamped 
In  place.  The  tank  shall  be  placed  In  the 
hole  with  care  since  dropping  or  rolling 
the  tank  into  the  bole  can  break  a  weld, 
puncture  or  damage  the  tank,  or  scrape 
off  the  protective  coating  of  coated  tanks. 
Tanks  shall  be  covered  with  a  minimum 
of  2  feet  of  earth,  or  shall  be  covered 
with  not  less  than  1  foot  of  earth,  on 
top  of  which  shall  be  placed  a  slab  of 
reinforced  concrete  not  less  than  4  inchu 
thick.  When  underground  tanks  are.  or 
arc  likely  to  be.  subject  to  traffic,  they 
shall  be  protected  against  damage  from 
vehicles  passing  over  them  by  at  least 
3  feet  of  earth  cover,  or  18  Inches  of  well- 
tamped  earth,  plus  6  inches  of  rein¬ 
forced  concrete  or  8  inches  of  asphaltic 
concrete  When  asphaHlc  or  reinforced 
concrete  paving  is  used  as  part  of  the 
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iK-otecUon.  It  shall  extend  at  least  1  foot 
horvontally  beyond  the  outline  of  the 
tank  in  all  directions. 

(iU>  Corrosion  protection.  Corrosion 
protection  for  the  tank  and  its  piping 
shall  be  provided  by  one  or  more  of  the 
following  methods: 

(a)  Use  of  protective  or 

wrappings; 

(b)  Cathodic  protectlcm;  or. 

(c)  Corrosion  resistant  materials  of 
construction. 

(Iv)  Vents.  (A)  Location  and  arrange¬ 
ment  of  vents  for  Claes  I  liquids.  Vent 
pipes  from  tanks  storing  Claes  I  Uqulcls 
shall  be  ao  located  that  the  discharge 
point  Is  outside  of  buildings,  higher  than 
the  fill  pipe  opening,  and  not  less  than 
12  feet  above  the  adjacent  ground  level. 
Vent  pipes  shall  discharge  only  upward 
in  order  to  disperse  vapors.  Vent  pipes 
2  Inches  or  less  in  nominal  inside  di¬ 
ameter  shall  not  be  obstructed  by  devices 
that  will  cause  excessive  back  pressure. 
Vent  pipe  outlets  sliall  be  so  located  ^at 
flammable  vapors  will  not  enter  building 
openings,  or  be  trapped  under  eaves  w 
other  obstructions.  If  the  vent  pipe  Is  leas 
than  10  feet  in  length,  or  greater 
2  inches  in  nominal  Inside  diameter,  the 
outlet  thaU  be  provided  with  a  vacuum 
and  pressure  relief  device  or  there  shall 
be  an  approved  flame  arrester  located  In 
the  vent  line  at  the  outlet  or  within  the 
approved  (Ustance  from  the  outlet 

(b)  Size  of  vents.  Each  tank  shall  be 
vented  through  plptngsadequate  in  size 
to  prevoit  blow-back  of  vapor  or  liquid 
at  the  fill  opening  while  the  tank  is  being 
filled.  Vent  pipes  shall  be  not  less  than 
iVt  inch  nominal  inside  diameter. 
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n'cot  ttzM*  «(  60  a.,  too  tu  Mid  aoo  ft.  of  pipe  iAum  7 
•ut.  «e 

(c>  Lo&Uon  and  arrangement  of 
vents  for  Class  ZI  or  Class  m  liquids 


Vent  pipes  from  tanks  storing  Class  n  or 
Class  HI  flammable  liquids  shall  termi¬ 
nate  outside  of  the  building  and  higher 
than  the  fill  pipe  opoiing.  Vent  outlets 
shall  be  above  normal  snow  level.  They 
may  be  fitted  with  return  bends,  coarse 
screens  or  other  devices  to  in¬ 

gress  of  foreign  material. 

(d)  Vent  piping  shall  be  constructed 
In  accordance  with  paragr^b  (c)  of  this 
section.  Vent  pipes  shall  be  so  laid  as  to 
drain  to^rd  the  tank  without  sags  or 
traps  in  which  liquid  can  collect.  They 
shall  be  located  so  that  they  will  not  be 
subjected  to  physical  damage.  The  tank 
end  of  the  vent  pipe  shall  niter  the  tank 
through  the  top. 

(e)  When  timk  vent  piping  is  mani¬ 
folded.  pipe  sizes  shall  be  such  as  to  dis¬ 
charge.  within  the  pressure  limitations 
of  the  system,  the  vapors  they  may  be 
required  to  handle  when  manifolded 
tanks  are  filled  simultaneously. 

(T)  Tank  openings  other  than  ventt 

(a)  Connections  for  aU  tank  openings 
shall  be  vapor  or  liquid  tight. 

(b)  Openings  for  manual  gaging.  If 
independent  of  the  fill  pipe,  shall  be  pro¬ 
vided  with  a  liquid-tight  cap  or  cover.  If 
inside  a  building,  each  such  opening  shall 
be  protected  against  liquid  overflow  and 
possible  vaix>r  release  by  means  of  a 
^rtng  loaded  check  valve  or  other  ap¬ 
proved  device. 

(c)  Pill  and  discharge  lines  shall  en¬ 
ter  tanks  only  through  the  top.  Pill  lines 
shall  be  slop^  toward  the  tank. 

(tf>  For  Class  IB  and  Class  IC  liquids 
other  than  crude  oils,  gasolines.  an(l  as¬ 
phalts.  the  fill  pipe  shall  be  so  designed 
and  Installed  aa  to  minimize  the  possibil¬ 
ity  of  generating  static  electricity  by  ter- 
piinatlng  within  6  inches  of  the  bottom 
of  the  tank. 

<e)  Filling  and  emptying  connections 
which  are  made  and  broken  shall  be  lo¬ 
cated  outside  of  buildings  at  a  location 
free  from  any  source  of  Ignition  and  not 
less  than  5  feet  away  from  any  building 
<K>enlng.  Such  connection  shall  be  closed 
and  liquldtight  when  not  In  use.  The 
connection  shall  be  properly  Identified 

(4)  Installation  of  tanks  Inside  of 
buildings — (i)  Location.  Tanks  shall  not 
be  permitted  inside  of  buildings  except 
as  provided  in  paragraphs  (e).  (g).  (h). 
or  (1)  of  this  section. 

(U)  Vents.  Vents  for  tanks  inside  of 
buildings  shall  be  as  provided  in  sub- 
paragraphs  (2)  (iv).  (V),  (Ti)(b),  and 


(3)(lv)  of  this  paragraph,  except  that 
emergency  venting  by  the  use  of  weak 
roof  seams  on  tanks  shall  not  be  per¬ 
mitted.  Vents  shall  discharge  vapors  out¬ 
ride  the  buildings. 

(iil)  Vent  piping.  Vent  piping  shall  be 
constructed  In  accordance  with  para¬ 
graph  (c)  of  this  sectiem. 

(tv)  Tank  openings  other  than  vents. 
<a>  Connections  for  all  tank  openings 
shall  be  vapor  or  liquldtight.  Vents  are 
covered  in  subdivision  (11)  of  this  sub- 
paragraph. 

(b)  Each  connection  to  a  tank  Inslrte 
of  buildings  through  which  liquid  can 
normally  flow  shall  be  provided  with  an 
Internal  or  an  external  valve  located 
as  close  as  practical  to  the  shell  of  the 
tank.  Such  valves,  when  external,  and 
their  connections  to  the  tank  shall  be  of 
>ieel  except  when  the  chemical  char- 
sciertstics  of  the  liquid  stored  are  incom¬ 
patible  with  steel.  When  materials  other 
than  steel  ar«  necessary,  they  shall  be 
suitable  for  the  pressures,  structural 
stresses,  and  temperatures  involved,  In¬ 
cluding  fire  exposures. 

(c)  Flammable  or  combustible  liquid 
tanks  located  inside  of  buildings,  except 
in  one-story  buildings  designed  and  pro¬ 
tected  for  flammsd}le  or  combusUble 
liquid  storage,  shall  be  provided  with  an 
automatic-closing  heat-actuated  valve  on 
each  withdrawal  connection  below  the 
liquid  level,  except  for  connections  used 
(or  emergency  disposal,  to  prevent  con¬ 
tinued  flow  in  the  event  of  fire  In  the 
vicinity  of  the  tank.  •This  function  may 
be  incorporated  In  the  valve  required 
in  (b)  of  this  subdivision,  and  If  a  sepa¬ 
rate  valve,  shall  be  located  adjacent  to 
the  valve  required  in  (b)  of  this 
subdlvlslor 

(d)  Openings  for  manual  gaging,  if 
Independent  of  the  fill  pipe  (see  (/)  of 
this  subdivision) .  shall  be  provided  with 
a  vaportlght  cap  or  cover.  Each  such 
opening  shall  be  protected  against  liquid 
overflow  and  possible  vapor  release  by 
means  of  a  spring  loaded  check  valve  or 
other  approved  device. 

(e)  For  Class  IB  and  Class  1C  liquids 
other  than  crude  oils,  gasolines,  and 
asphalts,  the  All  pipe  shall  be  so  designed 
and  Installed  as  to  minimize  the  possi¬ 
bility  of  generating  static  electricity  by 
terminating  within  6  Inches  of  the  bot¬ 
tom  of  the  tank. 

(/>  The  fill  pipe  Inside  of  the  tank 
•hall  be  installed  to  avoid  excessive 
vibration  of  the  pine. 


(0)  The  Inlet  of  the  fill  pipe  shall  be 
located  outside  of  buildings  at  a  location 
free  from  any  source  of  ignition  and  not 
less  than  5  feet  away  from  any  building 
opening.  Ihe  Inlet  of  the  fill  pipe  shall 
be  closed  and  liquldtight  when  not  In 
use.  The  fill  connection  shall  be  properly 
Identified. 

(h)  Tanks  Inside  buildings  shall  be 
equipped  with  a  device,  or  other  means 
shall  be  provided,  to  prevent  overflow 
into  the  building. 

(5)  Sttppovfs.  foundations,  and  an¬ 
chorage  for  all  tank  {oeafions — (1)  Gen¬ 
eral.  Tank  supports  shall  be  installed  on 
firm  foundations.  Tank  supports  shall 
be  of  concrete,  masonry,  or  protected 
steel.  Single  U’ood  timber  supports  (not 
cribbing)  laid  horizontally  may  be  used 
for  outside  aboveground  tanks  if  not 
more  than  12  inches  high  at  their  low'est 
point. 

(U)  Fire  resistance.  Steel  supports  or 
exposed  piling  shall  be  protected  by  ma¬ 
terials  having  a  fire  resistance  rating  of 
not  less  than  2  hours,  except  that  steel 
saddles  need  not  be  protected  If  less  than 
12  Inches  high  at  their  lowest  point. 
Water  spray  protection  or  its  equivalent 
may  be  used  in  lieu  of  flre-resisUve 
materials  to  protect  supports. 

cut)  Spheres.  The  design  of  the  sup¬ 
porting  structure  for  tanks  siKh  as 
spheres  shall  receive  special  engineering 
consideration. 

(iv)  Load  distribution.  Every  tank 
shall  be  so  supported  as  to  pre\*ent  the 
excessive  concentration  of  loads  on  the 
supporting  portion  of  the  shell. 

(V)  Foundations.  Tanks  shall  rest  on 
the  ground  or  on  founciattons  made  of 
concrete,  masonry,  piling,  or  steel.  Tank 
foundations  shall  te  designed  to  mini¬ 
mize  the  possibility  of  uneven  settling 
of  the  tank  and  to  minimise  corrosion 
In  any  part  of  the  tank  resting  on  the 
foundation. 

(vl)  Flood  areas.  Where  a  tank  Is  lo¬ 
cated  In  an  area  that  may  be  subjected 
to  fl(x>ding.  the  applicable  precautions 
outlined  in  this  subdivision  shall  be 
observed. 

(a)  No  aboveground  vertical  storage 
tank  containing  a  flammable  or  ccmi- 
bustible  liquid  shall  be  located  so  that 
the  allowable  liquid  level  within  the  tank 
la  below  the  established  maximum  flood 
stage.  unl(?&8  the  tank  is  provided  writh 
a  guiding  structure  such  as  described  In 
(m) ,  (a) .  and  (o)  of  this  subdlvtsion. 

(b)  Independent  water  supply  facili¬ 
ties  shall  be  provided  at  locations  where 
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there  is  no  ample  and  dependable  public 
water  supply  available  for  loading  par' 
tlally  empty  tanks  with  water 

(c)  In  addition  to  the  preceding  re> 
qolrevients,  each  tank  so  located  that 
more  than  70  percent,  but  less  than  100 
percent,  of  its  allowable  liquid  storage 
capacity  will  be  submerged  at  the  estab* 
lished  maximum  flood  stage,  shall  be 
safeguarded  by  one  of  the  following 
methods:  Tank  shall  be  raised,  or  its 
height  shall  be  Increased,  until  its  top 
extends  above  the  maximum  flood  stage  a 
distance  equivalent  to  30  percent  or  more 
of  its  allowable  liquid  storage  capacity: 
Provided,  hotoever.  That  the  submerged 
part  of  the  tank  shall  not  exceed  two  and 
one-half  times  the  diameter.  Or.  as  an 
alternative  to  the  foregoing,  adequate 
noncombustible  structural  guides,  de¬ 
signed  to  permit  the  tank  to  float  verti¬ 
cally  without  loss  of  product,  shall  be 
provided. 

id)  Each  horizontal  tank  so  located 
that  more  than  70  percent  of  its  storage 
capacity  will  be  submerged  at  the  estab¬ 
lished  flood  stage,  shall  be  anchored,  at¬ 
tached  to  a  foundation  'of  concrete  or  of 
steel  and  concrete,  of  sufficient  weight  to 
provide  adequate  load  for  the  tank  when 
filled  with  flammable  or  combustible 
liquid  and  submerged  by  flood  waters  to 
the  established  flood  stage,  or  adequately 
secured  by  other  means. 

Fie)  Spherical  and  spheroidal  tanks 
shall  be  protected  by  applicable  methods 
a.s  specific  for  either  vertical  or  horizon¬ 
tal  tank.^ 

(/)  At  locations  where  there  Is  no 
ample  and  dependable  water  supply,  or 
where  Ailing  of  underground  tanlcs  with 
liquids  is  impracticable  because  of  the 
character  of  their  contents,  their  ase.  or 
for  other  reasons,  each  tank  shall  be 
safeguarded  against  movement  when 
empty  and  submerged  by  high  ground 
water  or  flood  waters  by  anchoring, 
weighting  with  concrete  or  other  ap¬ 
proved  solid  loading  material,  or  securing 
by  other  means  Each  such  tank  shall  be 
so  constructed  and  installed  that  it  will 
safely  resist  external  pressures  due  to 
high  ground  water  or  flood  waters. 

<cr>  At  locations  where  there  is  an 
ample  and  dependable  water  supply 
available,  underground  tanks  containing 
flammable  or  combustible  liquids,  so  in¬ 
stalled  that  more  than  70  percent  of  their 
storage  capacity  will  be  submerged  at  the 
maximum  flood  stage,  shall  be  so  an¬ 
chored.  weighted,  or  secured  by  other 
means,  as  to  prevent  movement  of  such 


tanks  when  filled  with  flammable  or  com¬ 
bustible  liquids,  and  submerged  by  flood 
waters  to  the  established  flood  stage. 

(h)  Pipe  connections  below  the  allow¬ 
able  liquid  level  In  a  tank  shall  be  pro¬ 
vided  with  valves  or  cocks  located  u 
closely  as  practicable  to  the  tank  shell 
Such  valves  and  their  connections  to 
tanks  shall  be  of  steel  or  other  material 
suitable  for  use  with  the  liquid  being 
stored.  Cast  iron  shall  not  be  permitted 
(O  At  locations  where  an  independent 
water  supply  is  required,  it  shall  be  en¬ 
tirely  independent  of  public  power  and 
water  supply.  Indei)endent  source  of 
water  shall  be  available  when  flood 
waters  reach  a  level  not  less  than  10  feet 
below  the  bottom  of  the  lowest  tank  on  a 
property. 

(f)  The  self-contained  power  and 
pumping  unit  shall  be  so  located  or  so 
designed  that  pumping  into  tanks  may 
be  carried  on  continuously  throughout 
the  rise  In  flood  waters  from  a  level  10 
feet  below  the  lowest  tank  to  the  level  of 
the  potential  flood  stage. 

Capacity  of  the  pumping  unit  shall 
be  such  that  the  rate  of  rise  of  water  In 
all  tanks  shall  be  equivalent  to  the  estab¬ 
lished  potential  average  rate  of  rise  of 
flood  waters  at  any  stage. 

(1)  Each  Independent  pumping  unit 
shall  be  tested  periodically  to  Insure  that 
it  is  in  satisfactory  operating  c<mdttioD 
4m)  Structural  guides  for  holding 
floating  tanks  above  their  foundations 
shall  be  so  designed  that  there  will  be 
no  resistance  to  the  free  rise  of  a  tank, 
and  shall  be  constructed  of  nonconi- 
bustible  material. 

<n)  The  strength  of  the  structure 
shall  be  adequate  to  re.sist  lateral  move¬ 
ment  of  a  tank  subject  to  a  horizontal 
force  in  any  direction  equivalent  to  not 
less  than  25  pounds  per  square  foot  act 
ing  on  the  projected  vertical  cross-sec 
tlonal  area  of  the  tank. 

4o>  Where  tanks  are  situated  on  ex¬ 
posed  points  or  bends  In  a  shoreline 
where  swift  currents  in  flood  waters  will 
be  present,  the  structures  shall  be  de¬ 
signed  to  withstand  a  unit  force  of  not 
less  than  SO  pounds  per  square  foot. 

(p)  The  filling  of  a  tank  to  be  pro¬ 
tected  by  water  loading  shall  be  started 
as  soon  as  flood  waters  reach  a  dan¬ 
gerous  flood  stage.  The  rate  of  filling 
shall  be  at  least  equal  to  the  rate  of 
rise  of  the  floodwaters  4or  the  estab¬ 
lished  average  potential  rate  of  rise). 

(Q)  Suflicient  fuel  to  operate  the  water 
pumps  shall  be  available  at  all  times  to 


Insure  adequate  power  to  fill  all  tankage 
with  water. 

(r)  All  valves  on  connecting  pipelines 
shall  be  closed  and  locked  in  closed  posi¬ 
tion  when  water  loading  has  been 
completed. 

(5>  Where  structural  guides  are  pro¬ 
vided  for  the  protection  of  floating  tanks, 
all  rigid  connections  between  tanks  and 
pipelines  shall  be  disconnected  and 
blanked  off  or  blinded  before  the  flood- 
waters  reach  the  bottom  of  the  tank, 
unless  control  valves  and  their  connec¬ 
tions  to  the  tank  are  of  a  type  designed 
to  prevent  breakage  between  the  valve 
and  the  tank  shell. 

(t)  AU  valves  attached  to  tanks  other 
than  those  used  in  connection  with  water 
loading  operations  shall  be  closed  and 
locked. 

<u)  If  a  tank  is  equipped  with  a  swing 
line,  the  swing  pipe  shall  be  raised  to 
and  secured  at  Its  highest  position. 

(V)  Inspections.  The  Assistant  Secre¬ 
tary  or  his  designated  representative 
shall  make  periodic  Inspections  of  all 
plants  where  the  storage  of  flammable 
or  combustible  liquids  is  such  as  to  re¬ 
quire  compliance  with  the  foregoing  re¬ 
quirements.  in  order  to  assure  the 
following: 

(i>  That  all  flammable  or  combus¬ 
tible  liquid  storage  tanks  are  in  compli¬ 
ance  with  these  requirements  and  so 
maintained. 

<2)  That  detailed  printed  Instructions 
of  what  to  do  in  flood  emergencies  are 
properly  posted. 

(3)  That  station  operators  and  other 
employees  depended  upon  to  carry  out 
such  Instructions  are  thoroughly  in¬ 
formed  as  to  the  location  and  operation 
of  such  valves  and  other  equipment  nec¬ 
essary  to  effect  these  requirements. 

(vll)  Earthquake  areas.  In  areas  sub¬ 
ject  to  earthquakes,  the  tank  supports 
and  connections  shall  be  designed  to 
resist  damage  as  a  result  of  such  shocks. 

(6)  5ources  of  ignition.  In  locations 
where  flammable  vapors  may  be  present, 
precautions  shall  be  taken  to  prevent 
Ignition  by  eliminating  or  controlling 
sources  of  ignition.  Sources  of  ignition 
may  include  open  flames,  lightning, 
smoking,  cutting  and  welding,  hot  sur¬ 
faces.  frictional  heat,  sparks  (static,  elec¬ 
trical.  and  mechanical),  spontaneous 
ignition,  chemical  and  physical-chem¬ 
ical  reactions,  and  radiant  heat. 

(7)  Testtng^(i)  General.  All  tanks, 
whether  shop  built  or  field  erected,  shall 
be  strength  tested  before  they  are  placed 


in  service  in  accordance  with  the  appli¬ 
cable  paragraphs  of  the  code  under  which 
they  were  built.  The  American  Society 
of  Mechanical  Engineers  (ASME)  code 
stamp,  American  Petroleum  Institute 
(API)  monogram,  or  the  label  of  the 
Underwriters*  Laboratories,  Inc.,  on  a 
tank  shall  be  evidence  of  compliance  with 
this  strength  test.  Tanks  not  marked  in 
accordance  with  the  above  codes  shall  be 
strength  tested  before  they  are  placed 
in  service  in  accordance  with  good  engi¬ 
neering  principles  and  reference  shall 
be  made  to  the  sections  on  testing  in  the 
codes  listed  in  subparagraphs  (1)  (Ul) 
(a) .  (iv)  (b).  or  (v>  (b)  of  this  paragraph. 

(U)  Strength.  When  the  vertical 
length  of  the  fill  and  vent  pipes  is  such 
that  when  filled  with  liquid  the  static 
head  imposed  upon  the  bottom  of  the 
tank  exceeds  10  pounds  per  square  inch, 
the  tank  and  related  piping  shall  be 
tested  hydrostatically  to  a  pressure 
equal  to  the  static  head  thus  Imposed. 

(ill)  Tightness.  In  addition  to  the 
strength  test  called  for  in  subdivisions 

(1)  and  (11)  of  this  subparagraph,  all 
tanks  and  connections  shall  be  tested  for 
tightness.  Except  for  underground  tanks, 
this  tightness  test  shall  be  made  at  oper¬ 
ating  pressure  with  air.  Inert  gas.  or 
water  prior  to  placing  the  tank  in  service. 
In  the  case  of  field-erected  tanks  the 
strength  test  may  be  considered  to  be  the 
test  for  tank  tightness.  Underground 
tanks  and  piping,  before  being  covered, 
enclosed,  or  placed  In  use,  shall  be  tested 
for  tightness  hydrostatically,  or  with  air 
pressure  at  not  less  than  3  pounds  per 
square  inch  and  not  more  than  5  pounds 
per  square  inch. 

(iv)  Repairs.  All  leaks  or  deformations 
shall  be  corrected  in  an  acceptable  man¬ 
ner  before  the  tank  Is  placed  In  service. 
Mechanical  caulking  is  not  permitted  for 
correcting  leaks  in  welded  tanks  except 
pinhole  leaks  in  the  roof. 

(V)  Derated  operations.  Tanks  to  be 
operated  at  pressures  below  Uidr  design 
pressure  may  bd  tested  by  the  applicable 
provisions  of  subdivisions  <i)  or  (li)  of 
this  subparagraph,  based  upon  pres¬ 
sure  developed  under  full  emergency 
venting  of  the  tank. 

(c)  Piping,  valves,  and  fittings — (1) 
General — (1)  Design.  The  design  (In¬ 
cluding  selection  of  materials)  fabrica¬ 
tion.  assembly,  test,  and  inspection  of 
piping  systems  containing  flammable  or 
combustible  liquids  shall  be  suitable  for 
the  expected  working  pressures  and 
structural  stresses.  Conformity  with  the 
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applicable  provisions  of  Pressure  Piping, 
ANSI  B31  series  and  the  provisions  of 
this  paragraph,  shall  be  considered  prima 
facie  evidence  of  compliance  with  the 
foregoing  provisions. 

(ii)  Exceptions.  This  paragraph  does 
not  apply  to  any  of  the  following; 

(a>  Tubing  or  casing  on  any  oil  or  gas 
wells  and  any  piping  connected  directly 
thereto. 

(b)  Motor  vehicle,  aircraft,  boat,  or 
portable  or  stationary  engines. 

<c)  Piping  within  the  scope  of  any  ap¬ 
plicable  boiler  and  pressures  vessel  code. 

(ill)  Definitions.  As  used  in  this  para¬ 
graph,  piping  systems  consist  of  pipe, 
tubing,  flanges,  bolting,  gaskets,  valves. 
fitUnes^the  pressure  containing  parts  of 
other  Tiomponents  such  as  expansion 
joints  and  strainers,  and  devices  which 
serve  such  purposes  as  mixing,  separat¬ 
ing,  snubbing,  distributing,  metering,  or 
controlling  flow. 

(2)  Materials  for  piping,  valves,  and 
fittings — (I)  Kfouired  materials.  Mate¬ 
rials  for  piping,  valves,  or  fittings  shall 
be  steel,  nodular  iron,  or  malleable  iron, 
except  as  provided  in  paragraph  (c)  (2) 
ill),  (ill)  and  (Iv)  of  this  section. 

(tl)  Exceptions.  Materials  other  than 
steel,  nodular  iron,  or  malleable  iron  may 
be  used  underground,  or  if  required  by 
the  properties  of  the  flammable  or  com- 
bu.^tible  liquid  handled.  Material  other 
than  steel,  nodular  iron,  or  malleable  iron 
shall  be  designed  to  specifications  em¬ 
bodying  principles  recognized  as  good 
engineering  practices  for  the  material 
used. 

(ill)  Linings.  Piping,  valves,  and  fit¬ 
tings  may  have  combtistible  or  noncom- 
bustibie  linings. 

(iv)  Low-melting  materials.  When  low- 
melting  point  materials  such  as  alumi¬ 
num  and  bra.ss  or  materials  that  soften 
on  fire  exposure  such  as  plastics,  or  non- 
ductile  materials  such  as  cast  iron,  are 
neceasary,  special  consideratlcm  shall  be 
given  to  their  behavior  on  fire  exposure. 
If  such  materials  are  used  in  above¬ 
ground  piping  systems  or  inside  build¬ 
ings.  they  shall  be  suitably  protected 
agamst  fire  exposure  or  so  located  that 
any  .splU  resulting  from  the  failure  of 
these  materials  could  not  unduly  expose 
persons.  Important  buildings  or  struc¬ 
tures  or  can  be  readily  controlled  by  re¬ 
mote  valves. 

(3)  Pipe  joints  Joints  shall  be  made 
liquid  U^ht.  Welded  or  screwed  joints  or 
aT>proved  connectors  shall  be  used 
Threaded  joints  and  connections  shall  be 


made  up  tight  with  a  suitable  lubricant 
or  piping  compound.  Pipe  joints  depend¬ 
ent  ui>on  the  friction  characteristics  of 
combustible  materials  for  mechanical 
continuity  of  piping  shaU  not  be  used 
inside  buildings.  Tliey  may  be  used  out¬ 
side  of  buildings  above  or  below  ground 
If  used  aboveground,  the  piping  shall  ei¬ 
ther  be  secured  to  prevent  disengage¬ 
ment  at  the  fitting  or  the  piping  system 
shall  be  so  designed  that  any  spill  re¬ 
sulting  fr(»n  such  disengagement  could 
not  unduly  expose  persons,  important 
buildings  or  structures,  and  could  be 
readily  controlled  by  remote  valves. 

(4)  Supports.  Piping  systems  shall  be 
substantially  supported  and  protected 
against  physical  damage  and  excessive 
stresses  arising  from  settlement,  vibra¬ 
tion.  expansion,  or  contraction. 

(5)  Protection  against  corrosion.  All 
piping  for  flammable  or  combustible  liq¬ 
uids.  both  aboveground  and  under¬ 
ground.  where  subject  to  external  corro¬ 
sion,  shall  be  painted  or  otherwise 
protected. 

(6)  Valves.  Piping  systems  shall  con¬ 
tain  a  sufficient  number  of  valves  to  op¬ 
erate  the  system  properly  and  to  protect 
the  plant.  Piping  systems  in  connection 
with  pumps  shall  contain  a  sufficient 
number  of  valves  to  control  properly  the 
flow  of  liquid  in  normal  operation  and 
in  the  event  of  physical  damage.  Each 
connection  to  pipelines,  by  which  equip¬ 
ments  such  as  tankcars  or  tank  vehicles 
discharge  liquids  by  means  of  pumps  Into 
storage  tanks,  shall  be  provided  with  a 
check  valve  for  automatic  protection 
against  backflow  If  the  piping  arrange¬ 
ment  is  such  that  backflow  from  the  sys¬ 
tem  is  possible. 

(7)  Testing.  All  piping  before  being 
covered,  enclosed,  or  placed  in  use  shall 
be  hydrostatically  tested  to  150  percent 
of  the  maximum  anticipated  pressure  of 
the  system,  or  pneumatically  tested  to 

'  110  percent  of  the  maximum  anticipated 
pressure  of  the  system,  but  not  less  than 
5  pounds  per  square  Inch  gage  at  the 
highest  point  of  the  system.  This  test 
shall  be  maintained  for  a  sufficient  time 
to  complete  visual  inspection  of  all  Joints 
and  connections,  but  for  at  least  10 
minutes. 

(d)  Container  and  portable  tank  stor¬ 
age — (1)  Scope— (i)  General.  This  par¬ 
agraph  shall  apply  only  to  the  storage 
of  flammable  or  combustible  liquids  in 
dnuns  or  other  containers  (Including 
flammable  aerosols)  not  exceeding  00 
gallons  individual  capacity  and  those 


portable  tank.s  not  exceeding  660  gallons 
individual  capacity. 

(ii)  Excep^ons.  This  paragraph  shall 
not  apply  to  the  following; 

<a)  Storage  of  containers  In  bulk 
plants,  service  stations,  refineries,  chemi¬ 
cal  plants,  and  distilleries; 

(b)  Class  X  or  Class  II  liquids  in  the 
fuel  tanla  of  a  motor  vehicle,  aircraft, 
boat,  or  portable  or  stationary  engine; 

(a).  Flammable  or  combustible  paints, 
oils,  varnishes,  and  similar  mixtures  used 
for  painting  or  maintenance  when  not 
kept  for  a  period  in  excess  of  30  days; 

(d)  Beverages  when  packaged  in  In¬ 
dividual  containers  not  exceeding  1  gal¬ 
lon  in  size. 

(2)  Design,  construction,  and  eapacify 
of  containers— (i)  General.  Only  ap¬ 
proved  containers  and  portable  tanks 
shall  be  used.  Metal  containers  and  port¬ 
able  tanks  meeting  the  requirements  of 
and  containing  products  authorized  by 
Chapter  I.  Title  49  of  the  Code  of  Fed¬ 
eral  Regulations  (regulations  issued  by 
the  Hazardous  Materials  Regulations 
Board.  Department  of  Transportation), 
shall  be  deemed  to  be  acceptable. 

(11)  Emerpenev  venfinp.  Each  portable 
tank  shall  be  provided  with  one  or  more 
devices  installed  In  the  top  with  suf¬ 
ficient  emergency  venting  capacity  to 
limit  internal  pressure  under  Are  expo¬ 
sure  conditions  to  10  ps.l.g.,  or  30  percent 
of  the  bursting  pressure  of  the  tank, 
whichever  Is  greater.  The  total  venting 


(3)  Design,  construction,  and  capacity 
of  storage  cabinets — (1)  Maximum  ca¬ 
pacity.  Not  more  than  60  gallons  of  Class 
1  or  Class  n  liquids,  nor  more  than  120 
gallons  of  Class  m  liquids  may  be  stored 
in  a  storage  cabinet. 

(ti)  Fire  resistance.  Storage  cabinets 
shaU  be  designed  and  constructed  to  limit 
the  Internal  temperature  to  not  more 
than  325*  P.  when  subjected  to  a  10- 


capacity  shall  be  not  less  than  that  spec¬ 
ified  in  paragraphs  (b)  (2)  (v)  (c)  or  (e) 
of  this  section.  At  least  one  pressure- 
activated  vent  having  a  minimum  capac¬ 
ity  of  6.000  cubic  feet  of  free  air  (14.7 
p.s.i  a.  and  60’  F.)  shall  be  used.  It  shall 
be  set  to  open  at  not  less  than  5  p.s.l.g. 
If  fusible  vents  are  used,  they  shall  be 
actuated  by  elements  that  operate  at  a 
temperature  not  exceeding  300*  P. 

(Ul)  Size.  Flammable  and  combustible 
liquid  containers  shall  be  In  accordance 
with  Table  H-12.  except  that  glass  or 
plastic  containers  of  no  more  than 
1-gallon  capacity  may  be  used  for  a 
Class  lA  or  IB  fiammable  liquid  if: 

(a)  (/)  Such  liquid  either  would  be 
rendered  unfit  for  its  Intended  use  by 
contact  with  metal  or  would  excessively 
corrode  a  metal  container  so  as  to  create 
a  leakage  hazard;  and 

(2)  TTie  user’s  process  either  would  re¬ 
quire  more  than  1  pint  of  a  Class  lA 
liquid  or  more  than  1  quart  of  a  Class  IB 
liquid  of  a  single  assay  lot  to  be  used 
at  one  time,  or  would  require  the  main¬ 
tenance  of  an  analytical  standard  liquid 
of  a  quality  which  Is  not  met  by  the 
specified  standards  of  liquids  available, 
and  the  quantity  of  the  analytical  stand¬ 
ard  liquid  required  to  be  used  in  any  one 
control  process  exceeds  one-sixteentdi  the 
capacity  of  the  container  allowed  under 

IT^le  H-12  for  the  class  of  liquid;  or 
Eft)  The  containers  are  intended  for 
direct  export  outside  the  United  States]] 


minute  fire  test  using  the  standard  time- 
temperature  curve  as  set  forth  In  Stand¬ 
ard  Methods  of  Fire  Testa  of  Building 
Construction  and  Materials,  NFPA  251- 
1969.  All  joints  and  seams  shall  remain 
tight  and  the  door  shall  remain  securely 
closed  during  the  Are  test.  Cabinets  shall 
be  labeled  In  conspicuous  lettering. 
"Flammable — Keep  Fire  Away.” 


•  antf  portahlf  lankt 
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Ca)  Metal  cabinets  constructed  in  the 
following  manner  shall  be  deemed  to  be 
in  compliance.  The  bottom,  top.  door,  and 
sides  of  cabinet  shall  be  at  least  No.  18 
gage  sheet  Iron  and  double  walled  with 
m-inch  air  space.  Joints  shall  be  riv¬ 
eted.  welded  or  made  tight  bj  some 
equally  effective  means.  Ihe  door  shall 
be  provided  with  a  three-p<ynt  lock,  and 
the  door  ^  shall  be  raised  at  least  2 
inches  above  the  bottom  ctf  the  cabinet. 

(b)  Wooden  cabinets  constructed  in 
the  following  manner  shall  be  deemed  in 
compliance.  Ihe  bottom,  sides,  and  top 
shall  be  constructed  of  an  approved 
grade  of  plywood  at  least  1  inch  in  thick¬ 
ness  which  shall  not  break  down  or  de¬ 
laminate  under  Are  conditions.  All  Joints 
shall  be  rabbetted  and  shall  be  fastened 
In  two  directions  with  flathead  wood- 
screws.  When  more  than  one  door  is 
used,  there  shall  be  a  rabbetted  oi^rlap 
of  not  less  than  1  Inch.  Hinges  shall  be 
mounted  in  such  a  manner  as  not  to  lose 
their  holding  capacity  due  to  loosening  or 
burning  out  of  the  screws  when  sid>jected 
to  the  fire  test. 

(4)  Desfpn  and  eonstrvction  of  tnstde 
storage  rooms — (1)  Construction.  Inside 
storage  rooms  shall  be  constructed  to 
meet  the  required  flre-reslstlve  rating 
for  their  use.  8udi  construction 
comply  with  the  test  spedflcatlons  aet 
forth  in  Standard  Methods  of  Fire  Testa 
of  Building  Construction  and  Materials. 
NFPA  251-1989.  Wb<^  an  automatic 
sprinkler  system  Is  provided,  the  system 
shall  be  deigned  and  Installed  in  an  ac¬ 
ceptable  manner.  Openings  to  other 
rooms  or  buildings  shall  be  provided  with 
noncombusUble  liquid-tight  raised  sills 
or  ramps  at  least  4  Inches  In  height,  or 
the  floor  In  the  storage  area  shall  be  at 
least  4  Inches  below  the  surrounding 
floor.  Openings  shall  be  provided  with  ap¬ 
proved  self-closing  Are  doors.  The  room 
shall  be  Uquid-tl^t  where  the  walls 
Join  the  floor.  A  permissible  alternate  to 
the  sin  or  ramp  Is  an  open-grated  trench 
Inside  of  the  room  which  drains  to  a  safe 
location.  Where  other  portions  of  the 
building  or  other  properties  are  exposed, 
windows  shall  be  protected  as  set  forth 
in  the  Standard  for  Ptre  Doors  and  Win¬ 
dows.  NFPA  No.  8fl-1068.  tor  Class  E  or 
F  openings.  Wood  at  least  1  inch  nominal 
thickness  may  be  used  lor  shelving,  ra^. 
dunnage,  scuffboards.  floor  overlay,  and 
similar  installations. 


<11)  Aatiap  and  capacity.  Storage  In 
Inside  storage  rooms  shall  comply  with 
Table  H-13. 

TaBLC  II-IS-  8TOK.\Ot  IN  IWaiM  ROOHS 


*FU«  protMt^  lyMAm  be  sprinkler,  wttet 

spray,  cw bon  dioiiitr.  ur  systMit. 

<iU)  Wiring.  Electrical  wiring  and 
equlpmoit  located  in  Inside  storage 
rooms  used  for  Class  I  liquids  shall  be 
approved  under  subpart  S  of  this  part 
for  Class  I.  Division  2  Haxardous  Loca¬ 
tions;  for  Class  n  and  Class  m  liquids, 
shall  be  ai^roved  for  general  use. 

(lv>  Ventilation.  Every  inside  stor¬ 
age  room  shall  be  provided  with  either 
a  gravity  or  a  mechanical  exhaust  ven¬ 
tilation  system  Such  system  shall  be 
designed  to  provide  for  a  complete 
change  of  air  within  the  room  at  least 
six  times  per  hour.  If  a  mechanical  ex¬ 
haust  system  is  used.  It  shall  be  con¬ 
trolled  by  a  switch  located  outside  of 
the  door.  The  vratilating  equipment  and 
any  lighting  fixtures  shall  be  operated 
by  the  same  switch.  A  pilot  light  shall 
be  installed  adjacent  to  the  switch  if 
Class  I  flammable  liquids  are  dispensed 
within  the  room.  Where  navlly  ventila¬ 
tion  is  provided,  the  frew  air  Intake,  as 
welt  as  the  exhaust  outlet  from  the  room 
shall  be  on  the  exterior  of  the  building 
in  which  the  room  is  located. 

(V)  Storage  in  inside  storage  rooms 
In  every  Inside  storage  room  there  shall 
be  maintained  one  clear  aisle  at  least 
3  feet  wide.  Containers  over  SO  gal¬ 
lons  capacity  shall  not  be  stacked  one 
upon  the  other.  Dispensing  shall  be  by 
approved  pump  or  self-closing  faucet 
cmly. 

(5)  Storage  inside  building — (P 
Egress.  Flammable  or  combustible 
liquids,  including  stock  for  sale,  shall 
not  be  stored  so  as  to  limit  use  of  exits, 
stairways,  or  areas  normally  used  for 
the  safe  egress  of  pe<^Ie. 

(11)  Containers.  The  storage  of  flam¬ 
mable  or  combustible  liquids  in  con¬ 
tainers  or  portable  tanks  shall  comply 
with  subdivisions  (ill)  through  (v)  of 
this  subparagraph. 


(Ul)  Office  occupancies.  Storage  shall 
be  prohibited  except  that  which  ts  re¬ 
quired  for  mamtenance^  and  operation 
of  builcUng  and  operation  of  equipment 
Such  storage  shall  be  kept  in  closed 
metal  containers  stored  In  a  storage 
cabinet  or  in  safety  cans  or  in  an  inside 
storage  room  not  paving  a  door  that 
opens  into  that  portion  of  the  buildmg 
used  by  the  public. 

<iv)  Mercantile  occupancies  and  otfier 
reJlfiil  stores. 

Qp)  In  rooms  or  areas  accessible  to 
the  public,  storage  shall  be  limited  to 
quantities  needed  for  display  and  normal 
merchandising  purposes  but  shall  not  ex¬ 
ceed  2  gallons  per  square  foot  of  gross 
floor  area  The  gross  floor  area  used  for 
computing  the  maximum  quantity  per¬ 
mitted  shall  be  considered  as  that  por¬ 
tion  of  the  store  actually  being  used  for 
merchandising  flammable  and  combusti¬ 
ble  liquids. 

4b)  Where  the  aggregate  quantity  of 
additional  stock  exceeds  60  gallons  of 
Class  lA.  or  120  gallons  of  Class  IB.  or 
180  gallons  of  Class  IC.  or  240  gallons 
of  Class  11,  or  500  gallons  of  Class  III 
liquids,  or  any  combmation  of  Class  I 
and  Class  II  liquids  exceeding  240  gal- 
iuns.  it  shall  be  stored  in  a  room  or 
portion  of  the  building  that  complies 
aith  the  construction  provisions  for  an 
Inside  storage  room  as  prescribed  In  sub- 
paragraph  (4)  of  this  paragraph.  For 
aater  miscible  liquids,  these  quantities 
may  be  doubled 


(b)  Where  the  aggregate  quantity  of 
additional  stock  exceeds  60  gallons  of 
Class  lA.  120  gallons  of  Class  IB.  180 
gallons  of  Class  IC.  240  gallcms  of  Class 
11,  or  500  gallons  of  combustible  liquids, 
or  any  combinaUcm  of  flammable  liquids 
exceeding  240  gallons,  it  shall  be  stored 
In  a  room  or  portion  of  the  building 
that  complies  with  the  construction 
provisl<ms  for  an  inside  storage  room 
as  prescribed  in  subparagraph  (4)  of  this 
paragraph.  For  water  miscible  liquids, 
these  quantities  may  be  doubled. 

(e)  Containers  in  a  display  area  shall 
not  be  stacked  more  than  3  feet  or  two 
containers  high,  whichever  is  the 
greater,  unless  the  stacking  U  done  on 
fixed  sbeiviug  or  is  otherwise  satisfac¬ 
torily  secured. 

(d)  Shelving  shall  be  of  stable  con¬ 
struction.  of  sufficient  depth  and  ar¬ 
rangement  such  that  containers  dis¬ 
played  Uiereon  shall  not  be  easily 
diSDlaceqJ 

(e)  Leaking  containers  shall  be  re¬ 
moved  to  a  storage  room  or  taken  to  a 
safe  location  outside  the  building  and 
the  contents  transferred  to  an  undam¬ 
aged  container. 

(V)  General  purpose  public  u'cre^ 
houses.  Storage  shall  be  In  accordance 
With  Table  H-14  or  H>15  and  in  build¬ 
ings  or  in  portions  of  such  buildings  cut 
off  by  standard  firewalls.  Material  creat¬ 
ing  no  fire  exposure  hasard  to  the  flam¬ 
mable  or  combustible  liquids  may  be 
stored  in  the  same  area. 


TABtt  U-14-liaK>0»  CoNTAINIB  StOBAOt 


(T5> 

Net  permitted 


NoTC  t  When  2  or  ir.er*  rlassM  el  meterlftb  are  stored  tn  a  rlncte  idle,  the  matlmuir  relloDatte  permitted  fn  that 
ulle  vhall  he  tlw  'fneUrvt  ot  the  2  or  more  sepa'aie  matlmum  fa(lonairr». 

Note  2:  Aislci  -.ball  be  provided  so  that  no  oootainer  b  more  than  13  ft  trom  an  able.  Male  abbs  shall  be  at  beat 
I  ft.  wide  and  dde  aisles  at  bast  4  It.  wide 
fN>  •III  paffiitheeas  indicate  rormpondlnf  oambar  of  SMal  drums  I 

Each  pile  shall  he  aeparated  from  each  ether  hr  at  leaat  4  ft. 
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Taatt  H-IS— lirpooa  PosTAatt  Tairx  SToaast 


LA .  Qraund  aod  uKier  fkion.. 


Proterted  storage  Unprolarted  storage 

matiiMim  par  p4b  maiUnum  per  ptb 

Oeito«  Oalloas  I  Height^ 


Not  ponoltted 
ASUO  7 

Net  permitted 
Aw  7 

Not  pennttUd 


NoTt  I- w  m^  etaiM  of  mauglMa  are  Oered  la  a  bngb  pUe.  the  maitnura  galUmage  permuted  la  tbu 
lUe  shall  be  tho  smaUeet  c4  the  2  or  mparate  tnattmum  gallonaces. 

^  pfwndad  *  that  no  porubb  tank  b  more  than  12  a.  from  an  able.  Main  alsbw  shall  be 
t  baiti  Aft  vide  and  elde  abbs  at  baat  4  ft.  vtda. 

Mon  a :  Bach  pUa  ahaU  he  aeparated  from  aach  other  hy  at  t<ia^  4  ft 

<vl)  Flammable  and  combustible  als  handling  equipment  shall  be  avail- 
iQuid  warehouses  or  storage  buddings,  able  to  handle  tanks  safely  at  the  upper 
fi)  If  the  storage  boildmg  is  located  50  tier  level. 


feet  or  less  from  a  building  or  line  of 


(e)  No  pile  shall  be  closer  than  3  feet 


adlolnla*  property  that  m»y  be  built  to  the  nearest  be»m,  chorA  yirder.  or 

expiwlng  wall  shall  be  a  blank  other  obstruction,  and  shall  be  3  feet  be- 

wall  tovlng  a  (Ire-reslstance  rating  of  at  low  sprinkler  deflectors  or  discharge  orl- 
......  *■’*•  or  water  spray,  or  other  OTerhead 

quanuty  of  Uqulds  8^  protecUon  systems. 

^thin  a  building  shaU  not  be  restricted,  aiaies  of  at  ie«t  a  f«.t  .id.  .0..11 


but  the  arrangement  of  storage  shall 
comply  with  Table  H-14  or  R>tS. 

(c>  CoRtoinfrs  in  piles  shall  be  sepa¬ 
rated  br  pallets  or  dunnage  where  neces¬ 
sary  to  provide  stability  and  to  prevent 
excessive  su-ess  on  eemtainer  walls. 

(fO  Portable  tanks  stored  over  one  tier 
high  shall  be  designed  to  nest  securely, 
without  dunnage,  and  adequate  materl- 


(/)  Aisles  of  at  least  3  feet  wide  shall 
be  provided  where  necessary  for  reasons 
of  access  to  doors,  windows  or  standpipe 
connections. 

(6)  Storage  outside  buildings-^) 
Oeneral.  Storage  outside  buildings  shall 
be  in  accordance  with  Table  H-16  or 
H*17.  and  subdivisions  (11)  and  (Iv)  of 
this  subparagraph. 


Tablb  H-lS— Ov7i»ooa  CoNTatasa  Stobaob 


DtsUoea  batvaen  prorvrty  Una  tOat 


NoTS  I'  Whto  2ar  marr  clamfa  of  maurtab  arv  ttoraC  in  a  ftngia  pUa,  tha  mailinum  gaUooac*  la  Ual  pbv  v 
ba  tbe  srnallm  of  thv  2  or  morv  wparab>  ganonagm 

Mota  2;  WUhin  30)  ft.  of  aacb  cootaincr,  Uien  ahall  bv  a  12-ft.  wISa  amm  way  to  permit  approaev  oi  brr  ton 

**Scrw  S’  The  dbtaacm  Hqte<l  apply  to  properties  that  have  protection  for  egpoaures  as  defined.  If  there  arw 
poviraa.  and  aueh  protertMn  for  rtposur-a  dam . .  .  -  .....  ... 


(11)  Moxtmuyn  storape.  A  maximum  of  I  rided  tlM  pros^iskMis  of  subdivisions  «%,* 
1.100  gallons  of  flammable  or  combust!-  I  and  <b>  of  thm  subdivision  are  compiled 


ble  liquids  may  be  located  adjacent  to 
buildings  located  on  the  same  premises 
and  under  the  same  management  pro- 


with. 

<a)  The  building  shall  be  a  one-story 
biiiifiing  devoted  pnncipally  to  the  han¬ 


dling  and  storing  of  flammable  or  eenn- 
bustible  liquids  or  the  building  sliall  have 
2-hour  fire-resistive  extenor  walls  hav¬ 
ing  no  opening  within  10  feet  of  such 
storage. 

(b>  Where  quantity  stored  exceeds 
1.100  gallons,  or  provisions  of  subdivi¬ 
sion  (Q)  of  this  subdivision  cannot  be 
met.  a  minimum  distance  of  10  feet  be¬ 
tween  buildings  and  nearest  container  of 
flammable  or  combustible  liquid  shall 
be  maintained] 

(lU)  Spill  containment.  The  storage 
area  shidl  be  graded  in  a  manner  to 
divert  possible  spills  away  from  build¬ 
ings  or  other  exposures  or  shall  be  sur¬ 
rounded  by  a  curb  at  least  6  inches  high. 
When  cui^  are  used,  provisions  shall 
I  rT*aiJi  n-l7— Oimtooa  F 


be  made  for  draining  of  accumulations 
of  ground  or  rain  water  or  spUU  of  flam¬ 
mable  or  combustible  liquids.  Drains 
shall  terminate  at  a  safe  location  and 
shall  be  accessible  to  operation  under 
Are  conditions. 

(iv)  Secunty.  The  storage  area  shall 
be  protected  against  tampering  or  tres¬ 
passers  where  necessary  and  shall  be 
kept  free  of  weeds,  debris  and  other  com- 
bustibie  material  not  necessary  to  the 
storage 

(7.  Fire  control — (1)  Extinguishers. 
Suitable  fire  ccmtrol  devices,  such  os 
small  hose  or  portable  Are  extinguishers, 
shall  be  available  at  locations  where 
flammable  or  combustible  Uqulds  ore 
stored. 


Dtotance  betveto  Dltianra  to  DUtaoca  to 

pltM  property  Uu«  tliiU  itrcM.  allw, 
can  ba  built  upori  public  war 


NoTv  I  W  Ikcn  2  or  mow  claw -a  of  matArlaU  air  elored  In  a  Uagie  pUe,  Uie  tnaxiBui.ii  gallouaga  In  Uiat  pile  ahali 
be  lb<'  tlw  snuUWt  of  tbv  2  or  more  vparatr  nllimaatv 

Non  2:  W  ttblQ  3DU  ft.  of  rach  poruW  lank.  Uier#  tball  be  a  IMl.  vtdf  anrs  way  to  pmnit  approarb  of  Sir  cou 
trip)  apparatus 

Non  S  Tb-  tllatancrt  Itetod  apply  to propntUa  tbat  hate  protortiop  for  etpooum as  drflMNl.  If  tbm are eipusurn, 
and  stK'ti  pfotiruon  for  eipoaurrs  doea  itot  aiiat.  the  duianrrs  Ir  colunin  4  snail  he  doubb'd 

Non  4  WiKV  total  quantity  atorrd  does  »n!  vice-d  K  p-rcrot  of  aaiUuum  per  pile,  the  dutanc««  to  colataos 
4  and  S  niay  ba  rediKrO  SO  ptrerM,  but  not  Ivu  tban  I  ft. 

(o)  At  least  one  portable  fire  extin-  apply  to  those  industrial  plants  where: 


guisher  having  a  ratmg  of  not  leas  tlian 


(ai  The  use  of  flammable  or  combus- 


12  B  units  shall  be  located  outside  of.  tible  Uqulds  Is  Incidental  to  the  pnnet- 
but  not  more  than  10  feet  from,  the  door  pal  business,  or 

opening  into  any  room  used  for  storage.  (b>  Where  flammable  or  combustible 
(b)  At  least  one  portable  Are  extin-  Uquids  are  handled  or  ased  only  In  unit 

guisher  having  a  rating  of  not  less  than  physical  operationa  such  as  mixing,  dry- 

12-B  units  must  be  located  not  less  than  Ing,  evaporating.  Altering.  dUtUlation. 
10  feet,  nor  more  than  25  feet,  from  any  and  similar  operations  which  do  not  In- 
Class  I  or  Class  11  Uquid  storage  area  lo-  volve  chemical  reaettnn.  This  paragraph 

cated  outside  of  a  storage  room  but  inside  shall  not  apply  to  chemical  plants,  re- 


a  building 

(ill  Sprinklers.  When  sprinklers  are 
provided,  they  shall  be  InstaUed  in  ac¬ 
cordance  with  f  1010.159. 


fineries  or  dlstUlenes 

(11)  Exceptions.  Where  portions  of 
such  plants  Involve  chemical  reactions 
such  as  oxidation,  reduction,  hologena- 


(ili)  Open  flames  and  smoking  Open  tion.  hydrogenation,  alkylation,  polym- 
flames  and  smoking  shaU  not  be  per-  erlzaticm.  and  other  chemical  proc- 
mitted  in  flammable  or  combustible  esses,  those  portions  of  the  plant  shall 


liquid  storage  area.s. 

(iv)  Water  reactive  materially  Mate¬ 
rials  which  will  react  with  water  shall 


be  In  accordance  with  paragraph  (h) 
of  this  section.  , 

(2)  /luHffental  storage  or  use  of  /lam- 


not  be  stored  in  the  same  room  with  mable  and  combustible  bguids — (1>  Ap- 
flammable  or  combustible  liquids.  plication.  This  subparagraph  shall  be 

(e)  Industrial  picnts— (1)  Scope —  applicable  to  those  portions  of  an  indus- 
(1)  Application.  This  paragraph  slioU  trial  plant  where  the  use  and  handling 
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of  flammable  or  combustible  liquids  Is 
only  incidental  to  the  principal  business, 
such  as  automobile  assembly,  con¬ 
struction  of  electronic  equipment,  fur¬ 
niture  manufacturing,  or  other  similar 
activities. 

(ii)  Containers.  Flammable  or  com¬ 
bustible  liquids  shall  be  stored  In  tanks 
or  closed  containers. 

(0)  Except  as  provided  in  subdivisions 
<b)  and  (c)  of  this  subdivision,  all  stor¬ 
age  shall  comply  with  paragraph  (d) 

(3)  or  (4)  of  this  section. 

(b)  Tlie  quantity  of  liquid  that  may  be 
located  outside  of  an  Inside  storage  room 
or  storage  cabinet  in  a  building  or  in 
any  one  Are  area  of  a  building  shall  not 
exceed; 

(1)  25  gallons  of  Class  lA  liquids  in 
containers 

<2)  120  gallons  of  Class  IB.  IC.  n.  or 
III  liquid-s  in  containers 

(3)  660  gallons  of  Class  IB.  IC.  n.  or 
III  liquids  in  a  single  portable  tank. 

<c)  Where  large  quantities  of  flam¬ 
mable  or  combustible  liquids  are  neces¬ 
sary.  storage  may  be  in  tanks  which 
shall  comply  with  the  applicable  require¬ 
ments  of  paragraph  <b)  of  this  section. 

(lii)  Separation  and  protection.  Areas 
In  which  flammable  or  combustible 
liquids  are  transfened  from  one  tank  or 
container  to  another  container  shall  be 
separated  from  other  operations  in  the 
building  by  adequate  distance  or  by  con¬ 
struction  having  adequate  Are  resistance. 
Drainage  or  other  means  shall  be  pro¬ 
vided  to  control  spills.  Adequate  natural 
or  mechanical  ventilation  shall  be 
provided. 

(iv)  Handling  liquids  at  point  of  final 
use.  <a'>  Flammable  liquids  shall  be  kept 
In  covered  containers  when  not  actually 
in  u.se. 

<b)  Where  flammable  or  combustible 
liquld.s  are  used  or  handled,  except  In 
closed  containers,  means  shall  be  pro¬ 
vided  to  dlsp().«c  promptly  and  safely  of 
leakage  or  sptlis 

(c)  Class  I  liquids  may  be  used  only 
where  there  are  no  open  flames  or  other 
sources  of  ignition  within  the  possible 
path  of  vapor  travel. 

(di  Flammable  or  combustible  liquids 
shall  be  drawm  from  or  transferred  into 
vessels,  containers,  or  portable  tanks 
within  a  building  only  through  a  closed 
piping  system,  from  safety  cans,  by 
means  of  a  device  drawing  through  the 
top,  or  from  a  container  or  portable 
tanks  by  gravity  through  an  approved 
seir-closing  valve.  Transferring  by 


means  of  air  pressure  on  the  container 
or  portable  tanks  shall  be  prohibited. 

•  3)  Unit  physical  operations — (t) 
Application.  Tills  subparagraph  shall  be 
applicable  in  those  portions  of  industrial 
plants  where  flammable  or  combustible 
liquids  are  handled  or  used  In  unit  phys¬ 
ical  operations  such  as  mixing,  drying, 
evaporating.  Altering,  distillation,  and 
similar  operations  which  do  not  involve 
chemical  change.  Examples  are  plants 
compounding  cosmetics,  pharmaceuti¬ 
cals.  solvents,  cleaning  fluids,  insecti¬ 
cides.  and  similar  typ>es  of  activities. 

(ii)  Location.  Industrial  plants  shall 
be  located  so  that  each  building  or  unit 
of  equipment  is  accessible  from  at  least 
one  side  for  firefighting  and  fire  control 
purposes.  Buildings  shall  be  located  with 
respect  to  lines  of  adjoining  property 
which  may  be  built  upon  as  set  forth  In 
paragraph  (h)(2)  <i)  and  (11)  of  this 
section  except  that  the  blank  wall  re¬ 
ferred  to  in  paragraph  (h)  (2)  (U>  of  this 
section  shall  have  a  fire  resistance  rating 
of  at  lea.st  2  hours. 

(Hi)  Chemical  processes  Areas  where 
unstable  liquids  are  handled  or  small 
scale  unit  chemical  processes  are  carried 
on  shall  be  separated  from  the  remainder 
of  the  plant  by  a  Are  wall  of  2'hour 
minimum  Are  resistance  rating. 

(iv)  Drainage,  (a*  Emorgt*ncy  drain¬ 
age  systems  shall  be  provided  to  direct 
flammable  or  combustible  liquid  leak 
age  and  Are  protection  water  to  a  sate 
location.  This  may  require  curbs,  scup¬ 
pers.  or  special  drainage  systems  to  con¬ 
trol  the  spread  of  fire;  sec  paragraph 

(b)  (2)  (vil)  (b)  of  this  section. 

(b)  Emergency  drainage  systems.  If 
connected  to  public  sewers  or  discharged 
into  public  waterways,  shall  be  equipped 
with  traps  or  separators. 

[J)  The  industrial  plant  shall  be  de¬ 
signed  and  operated  to  prevent  the  nor¬ 
mal  discharge  of  flammable  or  com¬ 
bustible  liquids  into  public  waterways, 
public  sewers,  or  adjoining  nrowrt^ 

(V)  Ventilation,  (a)  Areas  as  defined 
in  subdlvi.sion  <i)  of  this  subparagraph 
using  Class  X  liquids  shall  be  ventilated 
at  a  rate  of  not  less  than  1  cubic  foot 
per  minute  per  square  foot  of  solid  floor 
area  This  .shall  be  accomplished  by  natu¬ 
ral  or  mechanical  ventilation  with  dis¬ 
charge  or  exhaust  to  a  safe  location  out¬ 
side  of  the  building.  Provision  shall  be 
made  for  introduction  of  makeup  air  In 
such  a  manner  as  not  to  short  circuit  the 
ventilation.  Ventilation  shall  be  arranged 


to  include  all  floor  areas  or  pits  where 
flammable  vapors  may  collect. 

(b)  Equipment  used  in  a  building  and 
the  ventilation  of  the  building  shall  tie 
designed  so  as  to  limit  flammable  vapor- 
air  mixtures  under  normal  operating 
conditions  to  the  interior  of  equipment, 
and  to  not  more  than  5  feet  from  equip¬ 
ment  which  exposes  Class  I  liquids  to  the 
air  Exam(Hes  of  such  equipment  are  dis¬ 
pensing  stations,  open  centrifuges,  plate 
and  frame  Alters,  open  vacuum  Alters, 
and  surfaces  of  open  equipment. 

(vl)  Storage  and  handling.  The  stor¬ 
age,  transfer,  and  handling  of  liquid 
shall  comply  with  paragraph  (h)(4)  of 
this  section. 

(4)  Tank  vehicle  and  tank  car  loading 
and  unloading.  (1)  Tank  vehicle  and  tank 
car  loading  or  unloading  facilities  shall 
be  separated  from  aboveground  tanks, 
warehouses,  other  plant  buildings  or 
nearest  line  of  adjoining  property  which 
may  be  built  upon  by  a  distance  of  25 
feet  for  Class  I  liquids  and  15  feet  for 
Class  II  and  Class  m  liquids  measured 
from  the  nearest  position  of  any  flU  stem. 
Buildings  for  pumps  or  shelters  for  per¬ 
sonnel  may  be  a  part  of  the  facility. 
Operations  of  the  facility  shall  comply 
with  the  appropriate  portions  of  para¬ 
graph  (f)(3)  of  this  section. 

(5)  Fire  control — (i)  Portable  and  spe^ 
dal  equipment.  Portable  Are  extinguish¬ 
ment  and  control  equipment  shall  be 
provided  in  such  quantities  and  types 
as  are  iieeded  for  the  special  hazards  of 
operation  and  storage. 

(11)  Water  supply.  Water  shall  be 
available  in  volume  and  at  adequate  pres¬ 
sure  to  supply  water  hose  streams,  foam- 
producing  equipment,  automatic  sprin¬ 
klers.  or  water  spray  systems  as  the  need 
is  indicated  by  the  special  hazards  of 
operation,  dispensing  and  storage. 

(lii)  Special  extinguishers.  Special  ex¬ 
tinguishing  equipment  such  as  that  uti¬ 
lizing  foam,  inert  ga.s.  or  dry  chemical 
shall  be  provided  as  the  need  is  indicated 
by  the  special  hazards  of  operation  dis¬ 
pensing  and  storage. 

(iv)  Special  hazards.  Where  the  need 
is  indicated  by  special  hazard.<(  of  opera¬ 
tion.  flammable  or  combustible  liquid 
proces.«>ing  equipment,  major  piping,  and 
supporting  steel  shall  be  protected  by 
approved  water  spray  systems,  deluge 
systems,  approved  flre-resistant  coatings. 
Insulation,  or  any  combination  of  these. 

(v)  WntnfcTJonce.  All  plant  Are  pro¬ 
tection  facilities  shall  be  adequately 
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(11)  Class  restriction.  Equipment  such 
ds  piping,  pumps,  and  meters  used  for 
the  transfer  of  Class  I  liquids  between 
storage  tanks  and  the  fill  stem  of  the 
loading  rack  shall  not  be  used  for  the 
tran.sfer  of  Class  II  or  Class  HI  liquids. 

(ill)  Vafres.  Valves  used  for  the  final 
control  for  filling  tank  vehicles  shall  be 
of  the  self-closing  type  and  manually 
held  open  except  where  automatic  means 
are  provided  for  shutting  off  the  flow 
when  the  vehicle  Is  fun  or  after  filling  of 
a  preset  amount. 

(tv)  static  protection,  (a)  Bonding 
facilities  for  protection  against  static 
sparks  during  the  loading  of  tank  ve¬ 
hicles  through  open  domes  shall  be 
provided: 

(1)  Where  Class  I  liquids  are  loaded, 
or 

(3)  Where  Class  n  or  Class  ni  liquids 
are  loaded  Into  vehicles  which  may  con¬ 
tain  vapors  from  previous  cargoes  of 
Class  I  liquids. 

(b)  Protection  as  required  In  (a)  of 
this  subdivision  (Iv)  shall  copslst  of  a 
metallic  bond  wire  permanently  electri¬ 
cally  connected  to  the  fill  stem  or  to 
some  part  of  the  rack  structure  In  elec¬ 
trical  contact  with  the  flU  stem.  The 
free  end  of  such  wire  shall  be  provided 
with  a  clamp  or  equivalent  device  for 
convenient  attachment  to  some  metallic 
part  in  electrical  contact  with  the  cargo 
tank  of  the  tank  vehicle. 

(c)  Such  bonding  connection  shall  be 
made  fast  to  the  vehicle  or  tank  before 
dome  covers  are  raised  and  shall  remain 
In  place  until  filling  is  completed  and  all 
dome  covers  have  been  closed  and 
secured. 

(d)  Bonding  as  specified  In  (o).  (&), 
and  (c)  of  this  subdivision  Is  not 
required : 

(I)  Where  vehicles  are  loaded  exclu¬ 
sively  with  products  not  having  a  static 
accumulating  tendency,  such  as  asphalt, 
most  crude  oils,  residual  oils,  and  water 
soluble  liquids; 

(2>  Where  no  Class  1  liquids  are  han¬ 
dled  at  the  loading  facility  and  the  tank 
vehicles  loaded  are  used  exclusively  for 
Cla.  8 II  and  Class  HI  liquid>:  and 

(3)  Where  vehicles  are  loaded  or  un¬ 
loaded  through  closed  bottom  or  top 
connections. 

(e>  Filling  through  open  domes  Into 
the  tanks  of  tank  vehicles  or  tank  cars, 
that  contain  vapor-air  mixtures  within 
the  flammable  range  or  where  the  liquid 
being  filled  can  form  such  a  mixture, 
shall  be  by  means  of  a  downspout  which 


maintained  and  periodically  inspected 
and  tested  to  make  sure  they  are  always 
in  satisfactory  operating  condition,  and 
they  will  serve  their  purpose  in  time  of 
emergency. 

(8)  Sources  0/  tgnlfion — (1)  General. 
Adequate  precautions  shall  be  taken  to 
prevent  the  Ignition  of  flammable  vapors. 
Sources  of  Ignition  include  but  are  not 
limited  to  open  flames:  lightning:  .smok¬ 
ing;  cutting  and  welding:  hot*  surfaces; 
frictional  heat:  static,  electrical,  and  me¬ 
chanical  sparks:  spontaneous  ignition, 
including  heai  producing  chemical  re¬ 
actions;  and  radiant  heat. 

(ii)  Grounding.  Class  I  liquids  shall 
not  be  disper..sed  into  containers  unless 
the  nozzle  and  container  are  electrically 
interconnected.  Where  the  metallic  floor- 
plate  on  which  the  container  stands  while 
fllUng  IS  electrically  connected  to  the  fill 
stem  or  where  the  fill  stem  Is  bonded  to 
the  container  during  fllUng  operations 
by  means  of  a  bond  wire,  the  provisions 
of  this  section  shall  be  deemed  to  have 
been  complied  with. 

(7)  Electrical — <l)  Equipment,  (a)  All 
electrical  wiring  and  equipment  shall  be 
installed  according  to  the  requirements 
of  Subpart  S  of  this  part. 

(b)  Locations  where  flammable  vapor- 
air  mixtures  may  exist  under  normal  op¬ 
erations  shall  be  classified  Class  1. 
Division  1  according  to  the  requirements 
of  Subpart  S  of  this  part.  For  those  pieces 
of  equipment  installed  in  accordance 
with  subparagraph  (3>(v)(b)  of  this 
paragraph,  the  Divi&ion  1  area  shall  ex¬ 
tend  5  feet  in  all  directions  from  all 
points  of  vapor  liberation.  All  areas 
within  pits  shall  be  classified  Division  1 
if  any  part  of  the  pit  is  within  a  Division 
1  or  2  classified  area,  unless  the  pit  is 
provided  with  mechanical  ventilation. 

(c)  Locations  where  flammable  ^apor- 
air  mixtures  may  exist  under  abnormal 
conditions  and  for  a  di.stance  beyond  Di¬ 
vision  1  locations  shall  be  classified  Divi¬ 
sion  2  according  to  the  requirements  of 
Subpart  S  of  tills  part.  The.se  locations 
include  an  area  within  20  feet  horizon¬ 
tally.  3  feet  vertically  bevond  a  Division 
1  area,  and  up  to  3  feet  above  floor  or 
grade  level  within  25  feet,  if  indoors,  or 
10  feet  if  outdoors,  from  any  pump, 
bleeder,  witlidrawal  fitting,  meter,  or 
similar  device  handling  Class  I  liquids. 
Pits  provided  with  adequate  mechanical 
ventilation  within  a  Division  1  or  2  area 
shall  be  classified  Division  2.  If  Cflass  II 
or  Class  III  liquids  only  are  handled, 
then  ordinary  electrical  equipment  Is 


extends  near  the  bottom  of  the  tank.  This 
precaution  Is  not  required  when  loading 
liquids  which  are  nouaccumulators  of 
static  charges. 

(V)  Stray  currents.  Tank  car  loading 
facilities  where  Class  I  liquids  are  loaded 
through  open  domes  shall  be  protected 
against  stray  currents  by  bonding  the 
pipe  to  at  least  one  rail  and  to  the  rack 
structure  If  of  metal.  Multiple  lines  en¬ 
tering  the  rack  area  shall  be  electrically 
bonded  together.  In  addition.  In  areas 
where  excessive  stray  currents  are  known 
to  exist,  all  pipe  entering  the  rack  area 
shall  be  provided  with  Insulating  sections 
to  electrically  isolate  the  rack  piping 
from  the  pipelines.  No  bonding  between 
the  tank  ear  and  the  rack  or  piping  is 
required  during  either  loading  or  unload¬ 
ing  of  Class  n  or  m  liquids. 

(vl)  Container  filling  facilities.  Class  1 
liquids  shall  not  be  dispensed  into  con¬ 
tainers  unless  the  nozzle  and  container 
are  electrically  Interconnected.  Where 
the  metallic  floorplate  on  which  the  con¬ 
tainer  stands  while  Ailing  Is  electrically 
connected  to  the  fill  stem  or  where  the  fill 
stem  Is  bonded  to  the  container  during 
filling  operations  by  means  of  a  bond 
wire,  the  provisions  of  this  section  shall 
be  deemed  to  have  been  complied  with. 

(4)  Wharves — (1)  Definition,  applica¬ 
tion.  The  term  wharf  shall  mean  any 
wharf,  pier,  bulkhead,  or  other  structure 
over  or  contiguous  to  navigable  water 
used  In  conjunction  with  a  bulk  plant, 
the  primary  function  of  which  Is  tha 
transfer  of  flammable  or  combustible 
liquid  caigo  in  bulk  between  ^e  bulk 
plant  and  any  tank  vessel,  ship,  barge, 
lighter  boat,  or  other  mobile  floating 
craft:  and  this  subparagraph  shall  apply 
to  all  such  installations  except  Mauina 
Service  Stations  as  covered  In  paragraph 
<^of  this  section. 

Qi>  Package  cargo.  Package  cargo  of 
flammable  and  combustible  liquids.  In¬ 
cluding  full  and  empty  drums,  bulk  fuel, 
and  stores  may  be  handled  over  a  wharf 
and  at  such  times  and  places  as  may  be 
agreed  upon  by  the  wha^  superintendent 
and  the  senior  deck  officer  on  duty. 

(ill)  Location.  Wharves  at  which  flam¬ 
mable  or  combustible  liquid  cargoes  are 
to  be  transferred  in  bulk  quantities  to 
or  from  tank  vessels  shall  be  at  least  100 
feet  from  any  bridge  over  a  navigable 
waterway,  or  from  an  entrance  to  or 
s:..perstructure  of  any  vehicular  or  rail¬ 
road  tunnel  under  a  waterway.  The  ter¬ 
mination  of  the  wharf  loading  or  un- 
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satisfactory  though  care  shall  be  used 
in  locating  electrical  apparatus  to  pre¬ 
vent  hot  metal  from  fallaig  into  open 
equipment. 

(d)  Where  the  provisions  of  subdivi¬ 
sions  (a).  <b),  and  (c),  of  tills  subdivi¬ 
sion  require  the  in.^tallation  of  electrical 
equipment  suitable  for  Class  1,  Division 
1  or  Division  2  locations,  ordinary  elec¬ 
trical  equipment  including  switchgear 
may  be  used  If  installed  in  a  room  or  en¬ 
closure  which  is  maintained  under  posi¬ 
tive  preavure  with  respect  to  the 
hazardous  area.  Ventilation  makeup  air 
shall  be  uncontaminated  by  flammable 
vapors. 

(8)  Repairs  to  equipment.  Hot  work, 
such  as  welding  or  cutting  operations, 
use  of  spark-producing  power  tools,  and 
chipping  operations  shall  be  permitted 
only  under  supervision  of  an  individual 
in  re.cponsible  charge.  The  individual  in 
responsible  cliarge  shall  make  an  inspec¬ 
tion  of  the  area  to  be  sure  that  it  Is  safe 
for  the  work  to  be  done  and  that  safe 
procedure.^  will  be  followed  for  the  work 
specified. 

(9)  Housekeeping — (1)  General.  Main¬ 
tenance  and  operating  practices  shall  be 
in  accordance  with  established  proce¬ 
dures  which  will  tend  to  control  leakage 
and  prevent  the  accidental  escape  of 
flammable  or  combustible  liquids.  Spills 
shall  be  cleaned  up  promptly. 

(11)  Access.  Adequate  aisles  shall  be 
maintained  for  unobstructed  movement 
of  personnel  and  so  that  fire  protection 
equipment  can  be  brought  to  bear  on 
any  part  of  flammable  or  combustible 
liquid  storage,  use.  or  any  unit  physical 
operation 

(ill)  Waste  and  residue.  Combustible 
w'aste  material  and  residues  in  a  building 
or  unit  operating  area  shall  be  kept  to  a 
minimum,  stored  In  covered  metal  recep- 
tacle.s  and  disposed  of  dally. 

(Iv)  Clear  zone.  Ground  area  around 
buildings  and  \mit  operating  areas  shall 
be  kept  free  of  weeds,  trash,  or  other 
unnecessary  combustible  materials. 

(f)  Bulk  plants — (1)  Storage — (1) 
Class  I  liquids.  Class  I  liquids  shall  be 
stored  In  closed  containers,  or  in  storage 
tanks  above  ground  outside  of  buildings 
or  underground  in  accordance  with 
paragraph  (b)  of  this  section 

(ii)  Cias^  n  and  III  liquids.  Class  T1 
and  Class  III  liquids  shall  be  stored  in 
containers,  or  In  tanks  within  buildings 
or  above  ground  outside  of  buildings,  or" 
underground  in  accordance  with  para¬ 
graph  (b)  of  this  section 


(Hi)  Piling  containers.  Containers  of 
flammable  or  combustible  liquids  when 
piled  one  upon  the  other  shall  be  sepa¬ 
rated  by  dunnage  sufficient  to  provide 
stability  and  to  prevent  excessive  stress 
on  container  walls  The  height  of  the 
pile  shall  be  consistent  with  the  stability 
and  strength  of  containers. 

(2)  Buildings — (i)  Exits.  Rooms  In 
which  flammable  or  combustible  liquids 
are  stored  or  hndlaed  by  pumps  shall 
have  exit  facilities  arranged  to  prevent 
occupants  from  being  trapped  in  the 
event  of  fire. 

(li)  Heating.  Rooms  in  which  Class  2 
liquids  are  stored  or  handled  shall  be 
heated  only  by  means  not  constituting  a 
source  of  ignition,  such  as  steam  or  hot 
water.  Rooms  containing  heating  appli- 
ance.s  involving  sources  of  ignition  shall 
be  located  and  arranged  to  prevent  entry 
of  flammable  vapors 

(Hi)  Ventilation,  (a)  Ventilation  shall 
be  provided  for  all  rooms,  buUdings,  or 
enclosures  In  which  Class  I  liquids  are 
pumped  or  dispensed.  Design  of  ventila¬ 
tion  systems  shall  take  into  account  the 
relatively  high  specific  gravity  of  the 
vapors.  Ventilation  may  be  provided  by 
adequate  openings  In  outside  walls  at 
floor  level  unobstructed  except  by 
louvers  or  coarse  screens.  Where  natural 
ventilation  Is  inadequate,  mechanical 
ventilation  shall  be  provided. 

(b)  CHass  I  liquids  shall  not  be  stored 
or  handled  ’vlthln  a  building  having  a 
basement  or  pit  Into  which  flammable 
vapors  may  travel,  unless  such  area  is 
provided  with  ventilation  designed  to 
prevent  the  accumulation  of  flammable 
vapors  Uiereln. 

(O  Containers  of  Class  I  liquids  shall 
not  be  drawn  from  or  filled  within  build¬ 
ings  unless  provision  Is  made  to  prevent 
the  accumulation  of  flammable  vapors 
In  hazardous  concentrations.  Where 
mechanical  ventilation  Is  required,  it 
shall  be  kept  in  operation  while  flam¬ 
mable  liqxtids  are  being  handled 

(3)  Loading  and  ttnioadtng /ociltties — 
(i)  Separation.  Tank  vehicle  and  tank 
car  loading  or  unloaotng  facilities  shall 
be  separated  from  aboveground  tanks, 
warehouses,  other  plant  buildings  or 
nearest  line  of  adjoining  property  that 
may  be  built  upon  by  a  distance  of  25 
feet  for  Claims  I  liquids  and  15  feet  for 
Class  n  and  Class  m  liquids  measured 
from  the  nearest  position  of  any  fill 
spout.  Buildings  for  pumps  or  shelters  for 
personnel  may  be  a  part  of  the  facility 
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I  loading  fixed  piping  shall  be  at  least 
200  feet  from  a  bridge  or  from  an  en¬ 
trance  to  or  superstructure  of  a  tunneQ 
(iv)  Design  and  construction.  8uo- 
structure  and  deck  shall  be  substan¬ 
tially  designed  for  the  use  Intended.  Deck 
may  employ  any  material  which  wUl 
afford  the  desired  combination  of  flexi¬ 
bility.  resistance  to  shock,  durability, 
strength,  and  fire  reelstance.  Heavy 

I  timber  construcUon  Is  acceptable. 

Qr)  Tanks.  Tanks  used  exclusively  for 
ballast  water  or  Class  n  or  Class  in 
liquids  may  be  installed  on  suitably  de¬ 
signed  wharv^n 

(vl)  Pampi.  Loading  pumps  capable 
of  building  up  pressures  In  excess  of  the 
safe  worthing  pressure  of  cargo  hose  ot 
loading  arms  shall  be  provided  with  by¬ 
passes,  relief  valves,  or  other  arrange¬ 
ment  to  protect  the  loading  facilities 
against  excessive  pressure.  Relief  devices 
shaL  be  tested  at  not  more  than  yearly 
intervals  to  determine  that  they  func¬ 
tion  satisfactorily  at  the  pressure  at 
which  they  are  set. 

(Til)  Hoses  and  couiAings.  All  pressure 
hoses  and  couplings  shall  be  inspected 
at  intervals  approiMlate  to  the  senoce 
The  hose  and  couplings  shall  be  tested 
alth  the  hose  extended  and  using  the 
“inscrvlce  maximum  operating  pres¬ 
sures.*'  Any  hose  showing  material  de- 
terioratkms,  signs  of  leakage,  or  weak¬ 
ness  in  its  carcass  or  at  the  couplings 
shall  be  withdrawn  from  service  and  re¬ 
paired  or  discarded. 

(Till)  Pipimf  and  fltttngt.  Piping, 
valves,  and  fittings  shall  be  In  accordance 
with  paragraph  (e>  of  this  section,  with 
the  following  exceptions  and  additions: 

(a)  Flexibility  of  piping  shall  be  as¬ 
sured  by  appropriate  layout  and  arrange¬ 
ment  of  piping  supports  so  that  motion 
of  the  wharf  structure  resulting  from 
wave  action,  currents,  tides,  or  the  moor¬ 
ing  of  vessels  will  not  subject  the  pipe 
to  repeated  strain  beyond  the  elastic 
limit. 

<b)  Pipe  Joints  depending  upon  the 
friction  characterlslies  nf  combustible 
materials  or  grooving  of  pipe  ends  for 
mechanical  continuity  of  piping  shall 
not  be  used. 

(c)  Swivti  Joints  may  be  used  In  piping 
to  which  hoses  are  connected,  and  for 
articulated  swivel-JoLnt  transfer  systema 
provided  that  the  design  is  such  that  the 
mechanical  strength  of  the  Joint  will  not 
be  Impaired  If  the  packing  material 
^ould  fall,  as  by  exposure  to  fire. 


(d)  Piping  systems  shall  contain  s 
sufficient  number  of  valves  to  operate 
the  syst^  properly  and  to  control  the 
flow  of  liquid  in  normal  operation  and 
m  the  event  of  physical  damage. 

(c)  In  addition  to  the  requirements  of 
subdivisiem  (tf)  of  this  subdivision,  each 
line  conveying  flammable  liquids  lead¬ 
ing  to  a  wharf  shall  be  provided  with  a 
readily  accessible  block  valve  located  on 
shore  near  the  approach  to  the  wharf  and 
outside  of  any  diked  area.  Where  more 
than  one  line  is  Involved,  the  valves  shall 
be  grouped  in  one  location. 

(/)  Means  of  easy  access  shall  be  pro¬ 
vided  for  cargo  line  valves  located  below 
the  wb^  deck. 

(g)  PipellxMs  on  flammable  or  com¬ 
bustible  liquids  wharves  shall  be 
adequately  bonded  and  grounded.  If 
excessive  straj  eurraits  are  encountered, 
insulating  Joints  shall  be  tnstalled. 
Bondl^  and  grounding  cwmeetlons  on 
all  pipelines  shall  be  located  on  wharf- 
side  of  hose-rtser  Insulating  flanges.  If 
used,  and  shall  be  accessible  for 
inspection. 

(A)  Hose  or  articulated  swivti-Jolnt 
pipe  connections  used  for  cargo  transfer 
shall  be  capable  of  accommodating  the 
combined  effects  of  change  in  draft  and 
maximum  tidal  range,  and  mooring  lines 
shall  be  kept  adjusted  to  prevent  the 
surge  of  the  vessel  fran  placing  stress 
on  the  cargo  transfer  systm. 

«)  Hose  shall  be  supported  so  as  to 
avoid  kinking  and  damage  from  chafing. 

(lx)  Fire  protection.  Suitable  port^le 
fire  extinguishers  with  a  rating  of  n<A 
less  than  12-BC  shall  be  located  wltnln 
75  feet  ot  those  portions  o*  the  facility 
where  fires  are  likely  to  occur,  such  as 
hose  connections,  pumps,  and  separator 
tanks. 

(o)  Where  piped  water  Is  available, 
ready-connected  fire  hose  In  size  iu>- 
pr<«nate  tor  the  water  supply  shall  be 
provided  so  that  manifolds  where  con¬ 
nections  are  made  and  broken  can  be 
reached  by  at  leas:  <me  hose  stream. 

<b)  Material  snail  not  be  placed  on 
wharves  In  such  a  manner  as  to  obstruct 
access  to  firefighting  equipment,  or  im- 
pcHtant  pipeline  control  valves. 

(e)  Where  the  wharf  It  accessible  to 
vehicle  traffic,  an  unobstructed  roadway 
to  the  shore  end  of  the  wharf  shall  be 
maintained  for  access  of  firefighting 
apparatus. 

(X)  Operations  control.  Loading  or 
discharging  shall  not  commence  until  the 
wharf  superintendent  and  officer  In 


charge  of  the  tank  vessd  agree  that  the 
tank  vessel  is  properly  moored  and  all 
connections  are  properly  made.  Mechan¬ 
ical  work  shall  not  be  performed  on  the 
wharf  during  cargo  transfer,  excQ>t 
under  special  authorization  based  <»  a 
review  of  the  area  Involved,  methods  to 
be  employed,  and  precautions  necessary. 

(5)  Electrical  equipment — (1)  AppM- 
cation.  Tliis  subparagraph  shall  apply  to 
areas  where  Class  I  liquids  arc  stored  or 
handled.  For  areas  where  Class  n  or 
Class  in  liquids  only  are  stored  or 
handled,  the  electrical  equipment  may 
be  installed  In  accordance  with  the  pro¬ 
visions  of  subpart  6  Of  this  part,  for 
ordinary  locations. 

(11)  (^on/ormance.  AU  electrical  equip¬ 
ment  and  wiring  shall  be  of  a  type  speci¬ 
fied  by  and  shall  be  Installed  In  accord¬ 
ance  with  subpart  8  of  this  part. 

<  ill)  ClassiAeaUon.  So  far  as  It  applies 
Table  H-18  shall  be  used  to  delineate 
and  classify  hazardous  areas  for  the  pur¬ 
pose  of  Installation  of  electrical  equip¬ 
ment  under  normal  circumstances.  In 
Table  H-18  a  classified  area  shall  not 
extend  beyond  an  unplerced  waU,  roof, 
or  other  solid  partition.  The  area  classl- 
ficsttons  listed  shall  be  based  on  the 
premise  that  the  Installation  meets  the 
applicable  requirements  ot  this  section 
In  all  respects. 

(6)  Sources  of  ignition.  Class  I  liquids 
shall  not  be  handled,  drawn,  or  (licensed 
where  flammable  vapors  may  reach  a 
source  of  ignition.  Smoking  shall  be  pro¬ 
hibited  except  in  designated  localities 
"No  Smoking"  signs  shall  be  conspicu¬ 
ously  posted  where  hazard  from  flam¬ 
mable  liquid  vapors  Is  normally  present. 

(7)  Droifuzge  and  toasfe  disposal.  Pro¬ 
vision  shall  be  made  to  prevent  flamma¬ 
ble  or  combustible  liquid  which  may  be 
spilled  at  loadmg  or  unloading  points 
from  entering  public  sewers  and  drain¬ 
age  systems,  or  natural  waterways.  Con¬ 
nection  to  such  sewers  drains,  or  water¬ 
ways  by  which  flammable  or  combustible 
liquids  might  enter  ahal*  be  provided 
aith  separator  boxes  or  other  approved 
means  whereby  s<>ch  entry  ia  precluded. 
Crankcase  drainings  and  flammable  or 
combustible  liquids  shall  not  be  dumped 
Into  sewers,  but  shall  be  stored  In  tanks 
or  tight  drums  outside  of  any  building 
until  removed  from  the  premises. 

(8)  Fire  control  smtable  fire-control 
devices,  such  as  small  hoee  or  portaUe 
fire  extinguishers,  shall  be  available  to  lo¬ 
cations  where  fires  are  likely  to  occur. 
Additional  fire-control  eauioment  may 


be  required  where  a  tank  of  more  them 
50.000  gallons  individual  capacity  con- 
ta^  Class  I  liquids  and  where  an  un¬ 
usual  exposure  hazard  exists  from  sur¬ 
rounding  property.  8uch  additional  fire- 
control  equipment  shall  >e  sufficient  to 
extinguish  a  fire  In  the  largest  tank. 
The  design  and  amount  of  such  equip¬ 
ment  shall  be  in  accordance  with  ap¬ 
proved  engineering  standards. 

(g)  Service  stations-^ll)  Storage  and 
Aandhnp— (1)  General  provisions,  (a) 
Liquids  shall  be  stored  In  approved  closed 
containers  not  exceeding  60  gallons  ca¬ 
pacity.  in  tanks  located  underground.  In 
tanks  In  special  enclosures  as  described 
In  subdiilslon  (11)  of  this  subparagraph, 
or  In  aboveground  tanks  as  provided  for 
In  subparagraphs  (4)(il),  (b).  (c)  and 
<d)  of  this  paragraph. 

(b)  Aboveground  tanks,  located  in  an 
adjoining  bulk  plant,  may  be  connected 
by  piping  to  service  station  underground 
tanks  U.  In  addition  to  valves  at  above¬ 
ground  tanks,  a  valve  Is  also  In¬ 
stalled  within  control  of  service  station 
personnel. 

(c)  Apparatus  dispensing  Class  I  liq¬ 
uids  into  the  fuel  tanks  of  motor  ve¬ 
hicles  of  the  public  shall  not  be  located 
at  a  bulk  plant  unless  separated  by  a 
fence  or  similar  barrier  from  the  area  In 
which  bulk  operations  are  conducted. 

(tf)  [Revoked) 

(e)  The  provisions  of  (a)  of  this  sub¬ 
division  shall  not  prohibit  the  dispensing 
of  flammable  liquids  In  the  open  from  a 
tank  vehicle  to  a  motor  vehicle.  Such 
dispensing  shall  be  permitted  provided: 

(1)  The  tank  vehicle  complies  with  the 
requirements  covered  In  the  Standard  on 
Tank  Vehicles  for  Flammable  Liquids. 
NFPA  385-1966. 

(2)  The  dispensing  is  done  on  prem¬ 
ises  not  open  to  the  public. 

(2)  [Revoked) 

(8)  The  dispensing  hose  does  not  ex¬ 
ceed  50  feet  in  length. 

(5)  The  dispensing  nozzle  Is  a  listed 
automatlc-cl(»lng  type  without  a  latch- 
open  device. 

(/)  Clast  I  liquids  shall  not  be  stored 
or  handled  within  a  building  having  a 
basement  or  pit  into  which  flammable 
vapors  may  travel,  unless  such  area  Is 
provided  with  ventilation  designed  to  pre¬ 
vent  the  accumulation  of  flammable 
vapors  therein. 

<p)  Accurate  Inventory  records  shall 
be  malntabiMl  and  reconciled  on  all  Class 
I  liquid  storage  trmkii  for  possible  Indica¬ 
tion  of  leakage  from  tanks  or  piping. 
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TABLE  H-IS— SLBCmCAL  EqUIPMCNT  ilASABDOOt  ABSU— BOLS  PL4Kt« 


NEC  CUnl 
Croup  D 


Eitfnt  o(  eluBllM  u«b 


TtAk  vtfalci*  BBd  (uik  car:  * 
Lotdtoc  Uiroucri  opec  dooM.. 


Loidlof  throucti  bottom  ooruMctioot 
vUh  otiDoepheilc  rontinc. 


Loodlag  througb  elowd  doiM  with 
ttmokphorte  vonUng. 


Loodlag  tbrougb  doted  dome  wttb 
vepor  reroTery. 

Bottom  loodli^  wltii  Taper  reoeveryor 


•ny  bottom  urdoodloc. 

Dram  eod  eootolaer  flUliic. 
Outdoors,  or  *  ‘ 
ventOaUoo. 


Outdoors,  or  Indoon  with  odeqotto 


Outdoen.  or  lodeen  vttb  odequote 


to  all  dIraetkMu. 

1  Within  S  leet  of  poliit  of  venting  to  atmoephere  ectonditif 
In  all  dlractloat. 

S  Araa  betwaen  S  feet  and  I  ieat  frem  pdnt  of  vaoUng  to 
atrooephera  attandlng  In  all  dtrectlen^.  Abo  up  to  IS 
locbm  above  grede  arlthln  a  hortxootal  radhu  of  10  ieat 
from  point  of  loading  eonoecUon. 

1  WithlaS  leet  of  open  end  ^  vent,  attending  hi  eUdlrectloae. 

2  Area  between  t  leet  and  B  leet  from  open  end  of  vent. 

tftendlng  In  all  dlractkma.  Abo  wtthLo  S  dial  of  edge  d 
doma.  eiteodlag  Is  all  dlrecttoaa. 
t  WKhln  S  feet  of  point  of  connaetton  of  both  SU  and  vapor 
Unm.  attending  In  alt  dlracttona. 

2  Wlttda  S  laat  af  point  of  oonneetlena  eatondlng  ta  all  dlree- 


1  Within  S  feel  ef  vent  and  flU  epeolng,  eateadlng  In  all 

dlracttona. 

2  Area  betwaon  S  reel  and  B  bel  from  vent  or  SB  epentog. 

•iteodlng  In  all  diraettons.  Abo  up  to  IS  Isobea  above 
•oor  or  grade  level  within  a  boilwaUl  tadhis  of  10  leet 
from  vent  er  SO  opening 

I  WIthtn  2  leet  of  vaut  and  All  opening,  mtondlng  la  aZ 
dlnedona. 

f  Ana  bet  wean  t  fret  and  I  feet  Irem  vent  ar  SI  epwiing. 


eatendlng 


1  dlrvettona.  Abo  up 


Boor  or  grade  level  within  a  bortiontd  radlu*  of  10  feat 
tram  veal  or  AS  opening 

Task  -  Abovegrannd . 

SboU.endt.  or  roof  and  dike  ana. .  2  Within  M  fret  from  iA«tl,  enda.  or  roof  to  took.  Ana  intld* 

dlkw  to  level  of  top  ef  dike. 

Veal.. .  I  Within  B  fret  ef  open  end  ef  vent.  mtendtegtaaUdlnetloai. 

2  Ane  between  B  fret  oad  kO  fret  from  opeo  end  ef  vaai. 
ciiendtng  In  oD  directlone. 

Fbatlng  root. .  1  Arm  above  Om  roof  and  within  the  abeH. 

PUa: 

WItbeat  meehaokal  vantSadea. .  I  Bnttaa  arm  within  pit  If  any  part  la  wttbla  a  Dlvfrlon  1  or 

7  arm. 

With  irecbanbal  vmtSaUoa .  2  BoUra  arm  wtthla  pit  V  any  part  la  wtthln  a  Dlvbloo  1  or 

7  cbabAad  area. 

Contolnlag  volvaa,  SttlM  or  pipliw.  2  Botin  pR. 

and  oat  within  o  IHvUeo  1  or  2 
alM»ed  aim. 

Pnrnpa.  bbadan,  withdrawal  SUtogi, 
matora  and  Radiiw  devbm. 

ladaan .  2  Within  I  fret  ef  any  edge  of  web  devtem.  aatondliw  In  all 

directions.  Abo  op  to  S  feet  obove  door  or  grade  kvol 
within  2S  tart  bertaontoBy  from  aay  edge  at  woh  dwloaa. 

Outdoor*  . . . . .  2  WItbln  S  feet  of  any  edge  ef  such  devleea.  ettoadlag  to  oil 

dlreetlooa,  Abe  oP  to  18  Inches afrevi  grade  levd  wtthln  It 
fret  berlaeototty  Dom  any  edge  at  ww  devtom. 

Btorageandripalriangefortankvablclae..  1  A1  pib  or  apaees  balow  door  level. 

t  Arm  op  to  IB  toebes  obove  Saer  or  grade  tovd  ler  enUro 
atorage  or  repair  carage. 

Drainage  dltobaa.  aepamton.  Impoondlag  2  Aim  up  to  IS  inche*  above  dltcb.  aaBarator  or  boalo.  Abe 

haslaa.  op  to  IS  loehea  obove  grade  wtthlo  IB  laat  bortaootolly 

frm  any  edge. 

Oonges  for  otber  than  took  vabfrfra .  Ordlnaryl  If  there  b  any  epwdag  to  tbeee  rooms  wtthto  the  eaten  lef  an 

I  outdoor  rb  Jli  1  orm.  the  entire  room  ahoU  be etosslAad 

Outdoor  drum  atorage . .  Ordtoocyi  the  aa  tin  arm  rbifrflrailon  at  tba  polot  of  the 

Indoor  aranbeoiliig  where  then  b  m  Ordlnaryl  If  tSm  7aoy  opeohw  to  Uieoe  raoma  wtthln  ttae  eatral  af  aa 
Samnoble  ttqold  traoWer.  I  Indorv  ctoaalfied  aim.  the  rown  ahoU  beelaaaibed  the  mme 

OCeaaadraatrooiiu.. .  Ordtoaryl  aa  U  the  wdL  curb  or  partition  did  not  cabt. 

*  When  riamifjlog  the  eiteot  of  the  arm,  oonbdeiatloo  ahaQ  be  given  to  the  fact  that  tank  can  or  tank  vehtrle 

■ay  be  spotted  at  varytog  points.  Therefore,  the  eatremiUee  ef  the  toadlt^  or  untoadlag  pedUoaa  WoU  be  used. 


(11)  Special  enclosures,  (a)  When  in- 
stallfrtioD  of  tanks  in  ocoordooee  with 
paragraph  <b)  (I)  of  this  wc^nn  is  im¬ 
practical  because  of  property  or  buUdlnc 
limitations,  tanks  for  flammable  or  com- 


biistiMe  liquids  may  be  installed  in  bulld- 
tngs  if  properly  enclosed. 

(b)  The  enclosure  shall  be  subston- 
UoUy  liquid  and  v^wrttgbt  without 
backfill.  Sides,  top.  and  bottom  of  the 


enclosure  shall  be  of  reinforced  concrete 
at  least  6  inches  Utick.  with  openings  for 
inspection  through  the  top  only.  Tank 
connections  shall  be  so  piped  or  closed 
that  neither  vapors  nm*  liquid  can  escape 
into  the  enclosed  space.  Means  shall  be 
provided  whereby  portable  equipment 
may  be  employed  to  discharge  to  the  out¬ 
side  any  liquid  or  vapors  which  might  oo- 
c^ulate  should  leakage  occur. 

1(0  At  automotive  servtoe  stations 
provided  In  connection  with  tenant  or 
customer  parking  facilities  at  or  below 
grade  level  in  large  buildings  of  commer¬ 
cial.  mercantile,  or  residential  occupancy, 
tanks  containing  Class  I  liquids.  Installed 
of  necessity  in  accordance  with  (b)  of 
this  subdivision,  shall  not  exceed  6,000 
gallons  individij^  or  16.000  gallons  og- 
grei:ate  capacity 

(Ul>  Inside  ouildings.  (a)  Except 
where  stored  In  tanks  as  provided  In 
subdivision  (U)  of  this  subparagraph,  no 
Class  I  liquids  shall  be  stored  within  any 
service  station  building  except  in  closed 
containers  of  aggregate  capacity  not  ex¬ 
ceeding  60  gallons.  One  container  not 
exceeding  60  gallons  capacity  equipped 
with  an  approved  pump  is  permittifd. 

(b)  Class  1  liquids  may  be  transferred 
from  one  container  to  another  in  lubri¬ 
cation  or  service  rooms  of  a  service  ^- 
tlon  building  provided  the  electrical  in¬ 
stallation  complies  with  Table  H-10  and 
provided  that  any  heating  equipment 
complies  with  subparogr^h  (6)  of  this 
paragraph. 

<c)  Class  n  and  Clas  m  liquids  may 
be  stored  and  dispensed  Inside  service 
station  buildings  from  tanks  of  not  more 
than  120  gallons  capacity  each. 

pTv)  Labeling.  No  sale  or  purchase  of 
any  Class  I.  n.  or  m  liquids  shall  be  made 
in  containers  unle.88  such  containers  are 
clearly  marked  with  the  name  of  the 
product  contained  therein]] 

(T)  Dispensing  into  portable  con- 
(ainers.  No  delivery  of  any  Class  I  liquids 
shall  be  made  into  portable  containers 
unless  the  container  Is  constructed  of 
metal,  has  a  tight  closure  with  screwed 
or  spring  cover,  and  Is  fitted  with  a  spout 
or  so  designed  that  the  contents  can  be 
poured  without  spilling. 

(2)  Private  stations.  Sendee  stations 
not  accessible  to  or  open  to  the  public 
do  not  require  an  attendant  or  super¬ 
visor.  Such  stations  may  be  used  by  com¬ 
mercial.  industrial,  governmental,  or 
manufacturing  establishments. 

(3)  Dispensing  systems — (i)  Location. 
Dispensing  devices  at  automotive  serv- 


loe  stations  shall  be  so  located  that  all 
ports  of  the  vehicle  being  served  will  be 
on  the  premises  of  the  service  station. 

(U>  /fiside  locotion.  Approved  dlspens- 
Ing'unlts  may  be  located  inside  of  build¬ 
ings.  The  dispensing  area  shall  be  aep 
orated  from  other  areas  in  on  approved 
msumer.  The  dispensing  unit  and  its 
piping  shall  be  moimted  either  on  a  con¬ 
crete  island  or  protected  against  collision 
damage  by  suitable  means  and  shaU  be 
located  In  a  position  whe|;e  it  cannot  be 
struck  bf  a  vehicle  descending  a  ramp 
or  <Aher  slope  out  of  control.  The  dis¬ 
pensing  area  shall  be  provided  with  an 
approved  mechanical  or  gravity  ventila- 
U<»  system.  When  dispensing  units  are 
located  below  grade,  only  approved  me¬ 
chanical  vttiUlation  shall  be  iised  and  the 
entire  dispensing  area  shall  be  protected 
by  an  approved  automatic  sprinkler  sys¬ 
tem.  Ventilating  systems  shall  be  elec¬ 
trically  interlocked  with  gasoline  dis¬ 
pensing  units  so  that  the  dispensing  units 
cannot  be  operated  unless  the  ventilating 
fan  motors  are  energized. 

(Ill)  Emergency  power  cutojF.  A 
clearly  Identified  and  easily  accessible 
■wltch(es)  ar  a  circuit  breaker(s)  shall 
be  provided  at  a  location  rranote  from 
dispensing  devices.  Including  remote 
pumping  systems,  to  shut  off  the  power  to 
all  dispensing  devices  in  the  event  of  on 
enurgency. 

(iv)  Dispensing  «nl(s.  (a)  Class  I  liq¬ 
uids  shall  be  transferred  from  tanks  by 
means  of  Axed  pumps  so  designed  and 
equipped  as  to  allow  control  of  the  flow 
and  to  prevent  leakage  or  accidental 
discharge. 

(b)  (I)  Only  listed  devices  may  be  used 
for  dispensing  Class  1  llqftids.  No  such 
device  may  be  used  If  It  ^ows  evidence 
Ot  having  been  dismantled. 

(2)  Eveir  dispensing  device  for  Class 
I  liquids  Installed  after  December  31. 
1978.  shall  mntaln  evidence  of  listing 
so  placed  that  any  attempt  to  dismantle 
the  device  will  result  in  damage  to  such 
evidence,  visible  without  disassembly 
or  dismounting  of  the  nozzle. 

(e)  Class  1  liquids  shall  not  be  dis¬ 
pensed  by  pressure  from  drums,  barrels, 
and  similar  containers.  Approved  pumps 
taking  suction  through  the  top  of  the 
container  or  approved  self-clodng  fau¬ 
cets  shall  be  us^. 

<tf)  The  dispensing  units,  except  those 
attached  to  containers,  shall  be  mounted 
either  on  a  concrete  Island  or  protected 
against  collision  damage  by  sultol^e 
means. 
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NEC  Ctess  1 
Group  D 
dtfljon 


Estent  of  elossifiod  or«o 


gnkdf  IfffI,  ony  port  of  ortkk 


rndfntroiind  Unk: 

FlU  openlnc .  |  Any  pit,  boi 

2eloi^mlo 

-  fTUCl«*  Iffel  within  •  hortxontol 

0  knot  flU  coniwetlon  ond  wlthfa  o 

..  .  rv.  ..  .  ^  HoriMntonodliHof  5  fwt  rron  0  Ufht  flilconnoetlon 

\  ent-  Dl«chor|lnf  upwird .  t  WUhIo  1  of  open  end  of  sent,  eitendlnf  In  «U  dlrectlooi. 

3  Areo  between  3  feet  ond  9  foot  of  open  «od  of  Tent.  estorMMoc 

to  oil  dlrccUeos. 

D^Eten.’ier: 

.  -  I  Any  pit,  boi  or  spoee  lielov  (Tide  lofol,  ony  port  of  whkti 

,  b  within  the  Dlf  Islon  1  or  2  elosiieed  %rm. 

nispenser  eockmiro .  I  The  oreo  4  feet  fertlcoUy  obore  bose  within  the  enchMUil 

-  ..  ond  18  Inches  horlxonlolly  In  oU  directions. 

Outdoor . .  2  Up  to  18  Inches  oboref rode  lofel  within  30feet  horltoaUlly 

Indoor-  of  ony  edge  of  eociosuio. 

M'lth  mechonieol  feBUiotlOQ .  2  Up  to  18  tnehoe  obero  erode  or  floor  lord  wtthlo  28  taol 

.  nortoonUOy  of  ony  edge  of  oockoure. 

With  groflty  TentOotlon . .  2  Up  to  18  ioeoeo  obore  gim^  or  flow  lotol  within  26  lent 

_  ^  .  borlsontoUy  of  ony  edge  of  eneloenre. 

Remote  pun>p~-Outdoor.. . .  I  Any  ptt.  boo  or  spoee  below  gn^  lefcl  tfony  port  Is  within 

o  horlsootoi  dbtonee  of  H)  iMt  from  ony  edge  of  pump. 

2  Within  3  feet  of  eny  edge  of  pamp,  eitendlng  In  ell  diroe- 
Ucna.  Also  np  to  18  Inebes  obore  grodo  Ufd  within  10  foot 
^  horlaontoUy  from  ony  odgo  of  pump. 

Remote  pump-indoor .  |  Entire  orm  within  ony  pit. 

2  Within  8  foot  of  ony  ^e  of  pomp,  eitendlng  In  oO  dlrec- 
Uoes.  Also  up  to  3  feet  oboe e  floor  or  grmde  leftl  within  28 
,  .  .  .  feet  horUontoUy  from  ony  edge  (d  pump. 

Lubrlcotioa  or  serrleo  room .  I  Entire  orro  within  ony  pit. 

2  Areo  up  to  18  inches  obo? t  floor  or  grodo  lorol  within  eottro 
iubrlcollon  rtiom. 

Dlsptnser  for  Ckn  I  liquids .  2  Within  3  feet  of  ony  All  or  dlspctislog  point,  eiteodli^  In  oO 

directions. 

Sporlol  eoclosure  Inside  building  per  }  19I&-  I  Eotli*  enclosure. 

106  0)  (»  (U). 

Boles.  Stonge  ond  rest  rooms .  Ordlnoiy  If  there  b  ony  opening  to  theoo  rooms  within  tho  extent  of  o 

UWirion  1  orto.  tho  eotlro  room  WioU  bo  doailfied  os  Dl> 
TlslOD  1. 


(V)  Remote  pumping  systems. 

(a>  This  subdivision  shall  apply  to 
systems  for  dispensing  Class  I  liquids 
where  such  liquids  are  transferred  from 
storage  to  individual  or  multiple  dispens¬ 
ing  units  b;’  pumps  located  elsewhere 
than  at  the  dispensing  units. 

(b)  Pumps  shall  be  designed  or 
equipped  so  that  no  part  of  the  system 
will  be  subjected  to  pressures  above  its 
allowable  worUng  pressure.  Pumps  In¬ 
stalled  above  ^ade.  outside  of  buildings, 
shall  be  located  not  less  than  10  feet  from 
lines  of  adjt^ning  property  which  may  be 
built  upon,  and  not  less  than  S  feet  from 
any  building  opening.  When  an  outside 
pump  location  is  Impractical,  pumps 
may  be  Installed  Inside  of  buildings,  as 
provided  for  dispensers  In  subdlvUloD 
(U>  of  this  subparagraph,  or  in  pits  as 
provided  In  subdivision  (c)  of  this  sub¬ 
division.  Pumps  shall  be  substantially 
anchored  and  protected  against  physical 
damage  uy  vehicles. 

(c)  Pits  for  subsurface  pumps  or  pip¬ 
ing  manifolds  of  submersible  pumps  shall 
withstand  the  external  forces  to  which 
they  may  be  subjected  without  damage 
to  the  pump.  tank,  or  piping.  The  pit 
shall  be  no  larger  than  necessary  for  in¬ 
spection  and  maintenance  and  shall  be 
provided  with  a  fitted  cover. 

(d)  A  control  shall  be  provided  that 
will  permit  the  pump  to  operate  only 
T  hen  a  dispensing  noz^e  Is  removed  from 
Its  bracket  on  the  dispensing  unit  and 
the  switch  on  this  dispensing  unit  Is 
manually  actuated.  This  control  shall 
also  stop  the  pump  wdien  all  nozzles 
have  been  returned  to  their  brackets. 

(e)  An  approved  impact  valve,  incor¬ 
porating  a  fusible  link,  designed  to  close 
automatically  in  the  event  of  severe  im¬ 
pact  or  Are  exposure  shall  be  properly 
installed  in  the  dispensing  supply  line  at 
the  base  of  each  individual  dispensing 
device. 

(/)  Testing.  After  the  completion 
the  installation,  including  any  paving, 
that  section  of  the  pressure  piping  sys¬ 
tem  between  the  pump  discharge  and 
the  connection  for  the  dispensing  facility 
shall  be  tested  for  at  least  30  minutes  at 
the  maximum  operating  pressure  of  the 
system.  Such  tests  shall  be  repeated  at 
5-year  intervals  thereafter. 

(vl)  Delivery  nozzles.  (a>  Hose-nozzle 
valves  of  either  the  manual  or  auto- 
niatlC'Closlng  type  for  dispensing  Class  I 
liquids  into  a  fuel  tank  or  Into  a  con¬ 
tainer  shall  be  manually  held  open  dur¬ 
ing  the  diapenslng  operation  except  as 
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provided  in  subdivision  (b>  of  this 
subdivision. 

I  Q>)  On  any  service  station  dispenser 
accessible  to  the  public  a  listed  auto¬ 
matic  type  nozzle  with  hold-open  latch 
is  permitted  only  when  all  dispensing  of 
Class  1  liquids  Is  to  be  doiie  by  the  service 
station  attendant. 

(e)  If  the  dispensing  of  Class  I  liquids 
at  a  service  station  available  and  open  to 
the  public  is  to  be  done  by  a  person  other 
than  the  service  station  attendant,  the 
nozzle  shall  be  a  listed  automatic-closing 
type  without  a  hold -open  latcQ 

(vU)  {Revoked! 

(4)  Marine  service  stations — (i)  Dis¬ 
pensing.  <a>  The  dispensing  area  shall 
be  located  away  from  other  structures  so 
as  to  provide  room  for  safe  ingress  and 
egress  of  craft  to  be  fueled.  Dispensing 
units  shall  in  all  cases  be  at  least  20 
feet  from  any  activity  Involving  Axed 
sources  of  ignition. 

(b)  Dispensing  shall  be  by  approved 
dispensing  unite  with  or  without  integral 
pumps  and  may  be  located  on  open  piers, 
wharves,  or  Aoatlng  docks  or  on  shore 
or  on  piers  of  the  solid  All  type. 

(c)  Dispensing  nozzles  shall  be  auto¬ 
matic-closing  without  a  hold-cH’on  latch. 

(il>  Tajtks  and  pumps,  (a)  Tanks,  and 
pumps  not  Integral  with  the  dispensing 
unit,  shall  be  on  shore  or  on  a  pier  of 
the  solid  All  type,  except  as  provided  In 
subdivialoos  (b>  and  (c)  of  this  sub¬ 
division. 

<b)  Where  shore  location  would  re¬ 
quire  excessively  long  supply  lines  to  dis¬ 
pensers.  tanks  may  be  installed  on  a  pier 
provided  that  applicable  portions  of  par¬ 
agraph  (b)  of  this  section  relative  to 
spacing,  diking,  and  piping  are  compiled 
with  and  the  quantity  so  stored  does  not 
exceed  1.100  gallons  aggregate  capacity. 

(e)  Shore  tanks  supplying  marine  serv¬ 
ice  stations  may  be  located  above  ground, 
where  rock  ledges  or  high  water  table 
make  underground  tanks  impractical. 

<d)  Where  tanks  are  at  an  elevation 
which  would  produce  gravity  bead  on  the 
dispensing  unit,  the  tank  outlet  shall  be 
equipped  with  a  pressure  contnd  valve 
positioned  adjacent  to  and  outside  the 
tank  block  valve  speclAed  in  paragraph 
(b>  (2)  (ix)  <I>>  of  this  section,  so  adjusted 
that  liquid  cannot  Aow  by  gravity  from 
the  tank  in  case  of  piping  or  hose  failure. 

(Ill)  Piping,  (a)  Piping  between  shore 
tanks  and  dispensing  units  shall  be  as 
described  In  paragraph  (c)  of  this  sec¬ 
tion.  except  that,  where  dispensing  Is 
from  a  AoaUng  structure,  suitable  lengths 


of  oil-reststant  Aexible  hose  may  be  em¬ 
ployed  between  the  shore  piping  and  the 
piping  on  the  AoaUng  stricture  as  made 
necessary  by  change  in  water  level  or 
shoreline. 

<b>  A  readily  accessible  valve  to  shut 
oA  the  supply  from  shore  shall  be  pro¬ 
vided  In  each  pipeline  at  or  near  the 
approach  to  the  pier  and  at  the  shore 
end  of  each  pipeline  adjacent  to  the  point 
wheru  Aexible  hose  is  attached. 

(c)  Piping  smU  be  located  so  as  to  be 
protected  from  physical  damage. 

(d)  Piping  handling  Class  I  liquids 
shall  be  grounded  to  control  stray 
currents. 

(5)  Electrical  eguipTrtent — (1)  Appli¬ 
cation.  This  subparagraph  shall  apply  to 
areas  where  Class  I  liquids  are  stored  or 
handled.  For  areas  where  Class  n  or 
Class  in  liquids  are  stored  or  handled 
the  electrical  equipment  may  be  installed 
in  accordance  with  the  provisions  of 
Subpart  S  of  this  part,  for  ordinary 
locations. 

(11)  All  electrical  equipment  and  wir¬ 
ing  shall  be  of  a  tsrpe  speciAed  by  and 


shall  be  Installed  In  accordance  with 
Subpart  S  of  this  part. 

(ill)  So  fflir  as  It  applies.  Table  H>19 
shall  be  used  to  delineate  and  classify 
hazardous  areas  for  the  ptirpose  of  In¬ 
stallation  of  electrical  equipment  under 
normal  circumstances.  A  classlAed  area 
shall  not  extend  beyond  an  unplerced 
wall,  roof,  or  other  solid  partlUcm. 

(iv)  The  area  clas^caUons  listed 
shall  be  based  on  the  assumption  that 
the  installation  meets  the  applicable  re¬ 
quirements  of  section  in  all  respects. 

(6)  f/eating  eguipment^d)  Conform* 
once.  Heating  equipment  shall  te  In¬ 
stalled  as  provided  in  subdivisions  (11) 
through  (V)  of  this  subparagraplL 
(11)  Application.  Heating  equipment 
may  be  installed  In  the  conventional 
manner  in  an  area  except  as  provided 
in  subdivisions  (111),  (Iv),  or  (v>  ()f  this 
subparagraph. 

(ill)  Special  room.  Heating  equipment 
may  be  installed  In  a  special  room  sepa¬ 
rated  from  an  area  classlAed  by  Table 
H-19  by  walls  having  a  Are  resistance 
rating  of  at  least  1  hour  and  without  any 
openings  In  the  walls  within  8  feet  of 
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the  door  Into  an  area  classlAed  in  Table 
H-10.  This  room  shall  not  be  used  for 
combustible  storage  and  all  air  for  com¬ 
bustion  purposes  shall  come  from  outside 

building. 

(Iv>  Work  oreoj.  Heating  equipment 
iiKing  gas  or  oil  fuel  may  be  installed  Ir 
the  lubrication,  sales,  or  service  room 
where  there  Is  no  dispensing  or  trans¬ 
ferring  of  Class  I  liquids  provided  the 
bottom  of  the  combustion  chamber  is  at 
least  18  inches  above  the  Aoor  and  the 
heating  equipment  is  protected  from 
physical  damage  by  vehicles.  Heating 
equipment  using  gas  or  oU  fuel  listed 
for  use  in  garages  may  be  Installed  In 
the  lubrication  or  service  room  where 
C^ass  1  liquids  are  dispensed  provided  the 
equipment  is  install  at  least  8  feet 
a^ve  the  Aoor. 

<v)  Electric  heat.  Electrical  heating 
equipment  shall  conform  to  subpara¬ 
graph  (5)  of  this  paragraph. 

(7)  Drainage  and  waste  disposal. 
Provision  shall  be  made  In  the  area 
where  Class  I  liquids  are  dispensed  to 
prevent  spilled  liquids  from  Aowing  into 
the  interior  of  service  station  buildings. 
Such  provision  may  be  by  grading  drive¬ 
ways.  raising  door  sills,  or  other  equally 
effective  means.  Oankcase  drainings  and 
Aammable  or  combustible  liquids  shall 
not  be  dumped  Into  sewers  but  shall  be 
stored  in  tanks  or  drums  outside  of  any 
building  until  removed  from  the 
premises. 

(8)  Sources  of  ignition.  In  addition  to 
the  previous  restrictions  of  this  para¬ 
graph.  the  following  shall  apply:  There 
shall  be  no  smiAting  or  open  Aames  in 
the  areas  used  for  fueling,  servicing  fuel 
systems  for  internal  combustion  engines, 
receiving  or  dispensing  of  Aammable  ot 
combustible  liquids.  Conspicuous  and 
legible  signs  prohibiting  smoking  shall 
be  posted  within  sight  of  the  easterner 
being  served.  ITie  motors  of  all  equip¬ 
ment  being  fueled  shall  be  shut  off  dur¬ 
ing  the  fueling  operation. 

(9)  Fire  control.  Each  service  station 
shall  be  provided  with  at  least  one  Are 
extinguiAher  having  a  minimum  ap¬ 
proved  classiAcation  of  0  B.  C  located  so 
that  an  extinguisher  will  be  within  75 
feet  of  each  pump,  dispenser,  under¬ 
ground  All  pipe  opening,  and  lubrica¬ 
tion  or  service  room. 

(h)  Processing  plants — (1)  Scope. 
This  paragraph  shall  apply  to  those 
plants  or  buildings  which  contain  chem¬ 
ical  operations  such  as  oxidation,  re¬ 
duction.  halogenation,  hydrogenation. 


alkylation,  polymerization,  and  other 
chemical  processes  but  shall  not  apply 
to  chemical  plants,  refineries  or  dUUU- 
eries. 

(2)  Zioeation-^(i)  Classification.  The 
location  of  each  processing  vessel  shall 
be  based  upon  its  Aai^able  or  com¬ 
bustible  liquid  capacltyQrocesslng  ves¬ 
sels  shall  be  locate,  v-ith  respect  to  dis¬ 
tances  to  lines  of  adjoining  property 
which  may  be  built  upon,  in  accordance 
with  Table  H-20.  except  when  the  proc¬ 
essing  plant  is  designed  in  accordance 
with  subdivision  (11  >  od  this  subpara- 
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(II)  Exception.  The  distances  required 
In  subdivision  (i)  of  this  subparagraph 
may  be  waived  when  the  vessels  are 
housed  within  a  building  and  the  exterior 
wall  facing  the  line  of  adjoining  prop¬ 
erty  which  may  be  built  upon  Is  a  blank 
wall  having  a  Are-reslstance  rating  of 
not  lees  than  4  hours.  When  Class  lA 
or  unstable  liquids  are  handled,  the 
blank  wall  shall  have  explosion  resist¬ 
ance  in  accordance  with  good  engineer¬ 
ing  practice,  iee^ubparagrapb  (3)(iv) 
of  this  imragrapQ 

(3)  Processing  buRding — (1)  Con¬ 
struction.  (a)  Processing  buildings  shall 
be  of  Are-resistance  or  noncombusUble 
construction,  except  heavy  timber  con¬ 
struction  with  load-bearing  walls  may 
be  permitted  for  plants  utilizing  only 
stable  Class  n  or  Class  m  liquids.  Ex¬ 
cept  as  provided  in  subparagraph  (2)  (11) 
M  this  paragraph  or  in  the  ease  of 
explosion  resistant  walls  used  In  con¬ 
junction  with  exploslcm  relieving  faciu- 
ties.  see  subparagraph  (3)  (tv)  of  this 
paragraph,  load-bearing  walls  are  pro¬ 
hibited.  Buildings  shall  be  without  iMse- 
ments  or  covered  pits. 

(b)  Areas  shall  have  adequate  exit 
facilitie.^  arranged  to  prevent  occupants 
from  being  trapped  in  the  event  of  Are. 
Exits  shall  not  exposed  by  the  drain¬ 
age  facilities  described  in  subdivision 
(U>  of  this  subparagraph. 

(11)  Drainage,  (a)  Emergency  drain¬ 
age  systems  shall  be  provided  to  direct 


Aammable  or  combustible  liquid  leak¬ 
age  and  Are  protection  water  to  a  safe 
location.  This  may  require  curbs,  scup¬ 
pers.  or  special  drainage  systems  to  con¬ 
trol  the  spread  of  Are.  see  paragraph 
(b)  (2)  (vli)  (b)  of  this  section. 

(b)  Emergency  drainage  systems.  If 
connected  to  public  sewers  or  discharged 
Into  public  waterways,  shall  be  equipped 
with  traps  or  separators. 

[Tc)  The  processing  plant  shall  be  de¬ 
signed  and  operated  to  prevent  the  nor- 
j  mal  discharge  of  Aammable  or  com- 
I  bustible  liquids  to  public  waterwaj;^ 

I  public  sewers,  or  adjoining  property 
(111)  Ventilation,  (a)  Enclosed  proc¬ 
essing  bulldlngB  shall  be  ventilated  at  a 
rate  of  not  less  than  1  cubic  foot  per 
minute  per  square  foot  of  solid  Aoor 
area.  This  shall  be  accomplished  by 
natural  or  mechanical  ventilation  with 
discharge  or  exhaust  to  a  safe  location 
outside  of  the  building.  Provision  shall 
be  made  for  Introduction  of  makeup  air 
in  such  a  manner  as  not  to  short  circuit 
the  ventilation.  Ventilation  shall  be 
arranged  to  Include  all  Aoor  areas  or  pits 
where  Aammable  vapors  may  collect. 

(b)  Equipment  used  in  a  building  and 
the  ventilation  of  the  building  shall  be 
designed  so  as  to  limit  Aammable  vapor- 
air  mixtures  under  normal  operating 
conditions  to  the  interior  of  equipment, 
and  to  not  more  than  5  feet  from  equip¬ 
ment  which  exposes  Class  I  liquids  to  the 
air.  Examples  of  such  equipment  are 
dispensing  stations,  open  centrifuges, 
plate  and  frame  Alters,  open  vacuum 
Alters,  and  surfaces  of  open  equipment 
(iv)  Explosion  relief.  Arens  where 
Class  lA  or  unstable  liquids  are  processed 
shall  have  explosion  venting  through 
one  or  more  of  the  following  methods: 

(a)  Open  air  construction. 

(b)  Lightweight  walls  and  roof . 

(c)  Lightweight  wall  panels  and  roof 
hatches. 

(d)  Windows  of  explosion  venting 
type. 

(4)  Liquid  handling—(l)  Storage,  (a) 
The  storage  of  Aammable  or  combustible 
liquids  In  tanks  shall  be  in  accordance 
with  the  applicable  provisions  of  para¬ 
graph  (b)  of  this  section. 

(b>  If  the  storage  of  Aammable  or 
combustibie  liquids  In  outside  above¬ 
ground  or  underground  tanks  is  not 
practical  because  of  temperature  or  pro¬ 
duction  considerations,  tanks  may  be 
permitted  Inside  of  buildings  or  struc¬ 
tures  in  accordance  with  the  applicable 


provisions  of  paragraph  (b)  of  this 
section. 

(c)  Storage  tanks  inside  of  buildings 
shall  be  permitted  only  In  ardas  at  or 
above  grade  which  have  adequate  drain¬ 
age  and  are  separated  from  the  process¬ 
ing  area  by  constructlcm  having  a  Art 
resistance  rating  of  at  least  3  hours. 

(d>  The  Storage  of  Aammable  or  com¬ 
bustible  liquids  in  containers  shall  be  in 
accordance  with  the  ai^lic8U>le  provi¬ 
sions  of  paragraph  <d)  of  this  section. 

(11)  Piping,  valves,  and  fittings,  (a) 
Piping,  valves,  and  Ottings  shall  be  to 
accordance  with  paragraph  (e)  of  this 
section. 

(b)  Approved  Aexible  connectors  may 
be  used  where  vibration  exists  or  where 
frequent  movement  is  necessary.  Ap¬ 
proved  hose  may  be  used  at  transfer 
stations. 

(c)  Piping  containing  Aammable  or 
combustible  liquids  shall  be  identlAed. 

(ill)  Transfer,  la)  The  transfer  of 
large  quantities  of  Aammable  or  com¬ 
bustible  liquids  shall  be  through  piping 
by  means  of  pumps  or  water  displace¬ 
ment.  Except  as  required  in  process 
equipment,  gravity  Aow  shall  not  be 
used.  The  use  of  compressed  air  as  a 
transferring  medium  is  prohibited. 

(b)  Positive  displacement  pumps  shall 
be  provided  with  pressure  relief  dis¬ 
charging  back  to  the  tank  or  to  pump 
8UcU(m. 

(iv)  Equipment,  (a)  Equipment  shall 
be  designed  and  arranged  to  prevent  the 
unintentional  escape  of  liquids  and  va¬ 
pors  and  to  minimize  the  quantity  escap¬ 
ing  in  the  event  of  accidental  release. 

(b)  Where  the  vapor  space  of  equip¬ 
ment  is  usually  within  the  Aammable 
range,  the  probability  of  explosion  dam¬ 
age  to  the  equipment  can  be  limited  by 
inerting,  by  providing  an  explosion  sup¬ 
pression  system,  or  by  designing  the 
equipment  to  eontaln  the  peak  explo¬ 
sion  pressure  which  may  be  modiAed  by 
explosion  relief.  Where  the  special  bas- 
ards  of  operation,  sources  of  ignition,  or 
exposures  indicate  a  need,  ccmsideratiofi 
shall  be  given  to  providing  protection  by 
one  or  more  of  the  above  means. 

(5)  Tank  ond  fank  car  loading 

and  unloading.  Tank  vehicle  and  tank 
car  loading  or  unloading  facilities  shall 
be  separated  from  aboveground  tanks, 
warehouses,  other  plant  buildings,  or 
nearest  line  of  adjoining  propoty  which 
may  be  built  upon  by  a  distance  of  25 
feet  for  Class  I  liquids  and  15  feet  for 
Class  U  and  Class  in  liquids  measured 
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from  the  nearest  position  of  any  fU) 
stem.  Buildings  for  pumps  or  shelters  for 
personnel  may  be  a  part  of  the  facility. 
Op>eraUons  of  the  facility  shall  comply 
with  the  appropriate  portions  of  para¬ 
graph  (f>(3>  of  this  section. 

(6)  Fire  control— rH)  Portable  extin- 
guishem.  Approved  portable  Are  extin¬ 
guishers  of  appropriate  size,  type,  and 
number  shall  be  provided. 

Lii)  Other  controls.  Where  the  special 
hazards  of  operation  or  exposure  indi¬ 
cate  a  need,  the  following  fire  control 
provision  shall  be  provided. 

to)  A  reliable  water  supply  shall  be 
available  in  pressure  and  quantity  ade¬ 
quate  to  meet  the  probable  fire  demands. 

(b)  Hydrants  shall  be  provided  in 
accordance  with  accepted  good  practice. 

(c)  Hoae  connected  to  a  source  of 
water  shall  be  installed  so  that  all  vessels, 
pumps,  and  other  equipment  containing 
flammable  or  combustible  liquids  can  be 
reached  with  at  least  one  hose  stream. 
Nozzles  that  are  capable  of  discharging  a 
water  spray  shall  be  provided. 

(d)  Processing  plants  shall  be  pro* 
tected  by  an  approved  automatic  sprin* 
kler  system  or  equivalent  extinguishing 
svstem.  If  special  extinguishing  systems 
including  but  not  limits  to  thoM  &n- 
ploying  foam,  carbon  dioxide,  or  dry 
chemical  are  provided,  approved  equip¬ 
ment  shall  be  used  and  installed  in  an 
approved  manner. 

(lii)  Alarm  systems.  An  approved 
means  for  prompt  notification  of  fire  to 
those  within  the  plant  and  any  public 
fire  department  available  shall  be 
proMded.  It  may  be  advisable  to  connect 
the  plant  system  with  the  public  system 
where  public  fire  alarm  system  la 
available. 

<iv>  Maintenance.  All  plant  fire  pro¬ 
tection  facilities  shall  be  adequately 
maintained  and  periodically  inspected 
and  tested  to  make  sure  they  are  always 
in  satisfactory  operating  condition  and 
that  they  will  serve  their  purpose  in  time 
of  emergency. 

<7>  Sources  of  ignition — (1)  General, 
ia)  Precautions  shall  be  taken  to  prevent 
the  igr.ltion  of  flammable  vapors  Sources 
of  ignition  include  but  are  not  limited 
to  open  flames,  lightning:  smoking:  cut¬ 
ting  and  welding;  hot  surfaces:  frictional 
heat:  static,  electrical,  and  mechanical 
sparks;  spontaneous  ignition,  including 
heat-producing  chemical  reactions;  and 
radiant  heat 

(b)  Class  I  liquids  shall  not  be  dis¬ 
pensed  into  containers  unless  the  nozzle 


Use  of  Stationary  Combustion  Engines 
and  Gas  Turbines.  NFPA  No.  37-1970. 

|39  PR  23503.  Jun«  37.  1974.  w  amended  at 
40  FR  3983.  Jan.  37,  1975;  40  FB  3374S. 
June  3.  19761 

§  1910.107  Spray  finiching  ueing  flam* 
mable  and  contbuelibic  malcriaU. 

(а)  Definitions  applicable  to  this  sec¬ 
tion — <1)  Aeroted  solid  powders.  Aerated 
powders  shall  mean  any  powdered  ma¬ 
terial  used  as  a  coating  material  which 
shall  be  fluidized  within  a  container  by 
pas&lng  air  uniformly  from  below.  It  is 
common  practice  to  fluidize  such  ma¬ 
terials  to  form  a  fluidized  powder  bed 
and  then  dip  the  part  to  be  coated  Into 
the  bed  in  a  manner  slmUar  to  Uiat  used 
in  liquid  dipping.  Such  beds  are  also 
used  as  sources  for  powder  spray 
operations. 

(2)  Spraying  area.  Any  area  In  which 
dangerous  quantities  of  flammable  va¬ 
pors  or  mists,  or  combustible  residues, 
dusts,  or  deposits  are  (Mesent  due  to  the 
operation  of  sprasdng  processes. 

(31  Spray  booth.  A  power- ventilated 
structure  provided  to  enclose  or  accom¬ 
modate  a  spraying  operation  to  confine 
and  limit  the  escape  of  spray,  vapor,  and 
residue,  and  to  safely  conduct  or  direct 
them  to  an  exhaust  system.* 

<4)  Waterwash  spray  booth.  A  spray 
booth  equipped  with  a  water  washing 
system  designed  to  minimize  dusts  or  res¬ 
idues  entering  exhaust  ducts  and  to  per¬ 
mit  the  recovery  of  overspray  finishing 
materia’ 

(5)  Dry  spray  booth.  A  spray  booth 
not  equipped  with  a  water  washing  sys¬ 
tem  as  described  in  subparagraph  <4)  of 
this  paragraph.  A  dry  spray  b^th  may 
be  equipped  with  (1)  distribution  or  baf¬ 
fle  plates  to  promote  an  even  flow  of  air 
hrough  the  booth  or  cause  the  deposit 
01  overspray  before  it  enters  the  exhaust 
duct;  or  (11)  overspray  dry  filters  to  min¬ 
imize  dusts;  or  (ill)  overspray  dry  Alters 
to  minimize  dust*  or  residues  entering 
exhaust  ducts:  or  (iv)  over^ray  dry  fil¬ 
ter  rolls  desired  to  minimize  dusts  or 
residues  entering  exhaust  ducts;  or  <v) 
wheae  dry  powders  are  being  sprayed, 
with  powder  collection  systems  so  ar¬ 
ranged  in  the  exhaust  to  capture  over¬ 
sprayed  material. 

(б)  Fluidized  bed.  A  container  holding 
powder  coating  material  which  is  aerated 
from  below  so  as  to  form  an  air-sup- 
ported  expanded  cloud  of  such  material 
through  which  the  preheated  object  to 
be  coated  is  immersed  and  transported. 


and  container  are  electrically  intercon¬ 
nected.  Where  the  metallic  Doorplate  on 
wlUch  the  contaoner  sUmds  while  filling 
is  electrically  connected  to  the  fill  stem 
or  where  the  fill  stem  Is  bonded  to  the 
container  dtulng  filling  operations  by 
means  of  a  bond  wire,  the  provisions  of 
this  section  shall  be  deemed  to  have  been 
complied  with. 

(11)  Maintenance  and  repair,  (a) 
When  necessary  to  do  maintenance  work 
in  a  flammable  or  combustible  liquid 
processing  area,  the  work  shall  be  au¬ 
thorized  by  a  responsible  representative 
of  the  employer. 

(b)  Hot  work,  such  as  welding  or  cut¬ 
ting  operations,  use  of  spark-producing 
power  tools,  and  chipping  operations 
shall  be  permittee  only  under  supervisioD 
of  an  individual  in  responsible  charge 
who  shskll  make  an  inspection  of  the  area 
to  be  sure  that  It  is  safe  for  the  work  to 
be  done  and  that  safe  procedures  will  be 
followed  for  the  work  specified. 

(ill)  Slectrical.  (a)  All  electrical  wir¬ 
ing  and  equipment  within  storage  or 
processing  areas  shall  be  installed  in  ac¬ 
cordance  with  nationally  recc^ized 
good  practice. 

(b)  Locations  where  flammable  vapor- 
air  mixtures  may  exist  under  normal 
operations  shall  be  classified  Class  L 
Division  1  according  to  the  requirements 
of  Subpart  8  of  this  part.  For  those 
pieces  of  equipment  installed  in  accord¬ 
ance  with  subparagrsph  (3)(ill)(b)  of 
this  paragraph,  the  Division  1  area  shall 
extend  5  feet  in  all  directions  from  all 
points  of  vapor  liberation.  All  areas 
within  pits  shall  be  classified  Divisiem  1 
If  any  part  of  the  pit  is  within  a  Division 
1  or  2  classified  area,  unless  the  pit  is 
provided  with  mechanical  ventilation. 

(c)  Locations  where  flammable  vapor- 
air  mixtures  may  exist  under  abnormal 
conditions  and  for  a  distance  beyond 
Division  1  locations  shall  be  classified 
Division  2  according  to  the  requirements 
of  Subpart  8  of  this  Part.  These  locations 
include  an  area  within  30  feet  horizon¬ 
tally.  3  feet  vertically  beyond  a  Division  1 
area,  and  up  to  S  feet  above  floor  or  grade 
level  within  25  feet.  If  Indoors,  or  10 
feet  if  outdoors,  from  any  pump,  bleeder, 
withdrawal  fitting,  meter,  or  similar  de¬ 
vice  handling  Class  I  liquids.  Pits  pro¬ 
vided  with  adequate  mechanical  ventila¬ 
tion  within  a  Division  1  or  2  area  shall  be 
classified  Division  2.  If  Class  IT  or  Class 
III  llQuids  only  are  handled,  then  ordi¬ 
nary  electrical  equipment  is  satisfactory 
though  care  shall  be  used  in  locating 


(7)  Electrostatic  ffuidized  bed.  A  con¬ 
tainer  holding  powder  coating  material 
which  is  aerated  from  below  so  as  to  form 
an  air-supported  expanded  cloud  of  such 
material  which  is  electrically  charged 
with  a  charge  opposite  to  the  charge  of 
the  object  to  be  coated;  such  cAiJect  is 
transported,  through  the  container  im¬ 
mediately  above  the  charged  and  aerated 
materials  in  order  to  be  coated. 

(8)  Approved.  Shall  mean  approved 
and  listed  by  the  following  nationally 
recognized  testing  laboratories;  Under¬ 
writers’  Laboratories,  Inc.;  Factory  Mu¬ 
tual  Engineering  Corp. 

(9)  Luted.  See  "approveo”  in  f  1910.107 
(a)(8). 

(b)  Spray  booths— (1)  Construction. 
Spray  bMths  shall  be  substantially  con¬ 
structed  of  steel,  securely  and  rigidly 
supported,  or  of  concrete  or  masonry 
except  that  aluminum  or  other  sub¬ 
stantial  noncombustible  material  may 
be  used  for  Intermittent  or  low  volume 
spraying.  Spray  booths  shall  be  designed 
to  sweep  air  currents  toward  the  exhaust 
outlet. 

(2)  Interiors.  The  Interior  surfaces  of 
spray  booths  shall  be  smooth  and  con¬ 
tinuous  without  edges  and  otherwise  de¬ 
signed  to  prevent  pocketing  of  residues 
and  facilitate  cleaning  and  washing 
without  Injury 

<3)  Floors.  The  floor  surface  of  a  spray 
booth  and  operator's  working  area,  if 
combusiible,  shall  be  covered  with  non¬ 
combustible  material  of  such  character 
as  to  facilitate  the  safe  cleaning  and  re¬ 
moval  of  residues 

(4)  Disfnbufion  or  baffle  plates.  Dis¬ 
tribution  or  baffle  plates,  if  installed  to 
promote  an  even  flow  of  air  through  the 
booth  or  cause  the  deposit  of  overspray 
before  it  enters  the  exhaust  duct,  shall 
be  of  noncombustible  material  and  read¬ 
ily  removable  or  acccs.«;ible  on  both  sides 
for  cleaning.  Such  plates  shall  not  be 
located  in  exhaust  ducts. 

(5)  Dry  type  overspray  collectors  — 
(exhaust  air  /Ufers)  In  cont’entional  dr> 
type  spray  booths,  overspray  dry  filters 
or  filter  rolls,  if  Installed,  shall  conform 
to  the  following: 

(1)  The  spraylny  operations  except 
electrostatic  spraying  operations  shall  be 
so  designed,  installed  and  maintained 
that  the  average  air  velocity  over  the 
open  fare  of  the  booth  <or  booth  cross 
section  during  spraying  operations)  shall 
be  not  less  than  100  linear  feet  per  min¬ 
ute.  Electrostatic  spraying  operation.* 
may  be  conducted  with  an  air  velocity 


electrical  apparatus  to  prevent  hot  metal 
from  falling  into  open  equipment. 

(d)  Where  the  provisions  of  (a),  (b>. 
and  (c).  of  this  subdlvlsioD  (Ul)  require 
the  installation  of  explosion-proof  equip¬ 
ment,  ordinary  electrical  equipment  In¬ 
cluding  switchgear  may  be  If  in¬ 
stalled  in  a  room  or  enclosure  which  Is 
maintained  under  positive  pressure  with 
respect  to  the  hazardous  area.  Ventila¬ 
tion  makeup  air  shall  be  uncontaminated 
by  flammable  vapors. 

<8)  Housekeeping — (i)  General.  Main¬ 
tenance  and  operating  practices  shall  be 
in  accordance  with  established  proce¬ 
dures  which  will  tend  to  control  leakage 
and  prevent  the  accidental  escape  of 
flammable  or  combustible  liquids.  SplUs 
shall  be  cleaned  up  promptly. 

(tl)  Access.  Adequate  aisles  shall  be 
maintained  for  unobstructed  movement 
of  personnel  and  so  that  fire  protection 
equipment  can  be  brought  to  bear  on  any 
part  of  the  processing  equipment. 

(ill)  Waste  and  residues.  Combustible 
waste  material  and  residues  in  a  build¬ 
ing  or  operating  area  shall  be  kept  to  a 
minimum,  stored  In  closed  metal  waste 
cans,  and  (disposed  of  daily. 

(Iv)  Clear  zone.  Ground  area  around 
buildings  and  operating  areas  shall  be 
kept  free  of  tall  grass,  weeds,  trash,  or 
other  combustible  materials. 

(1)  Refineries,  chemical  plants,  and 
distilleries — (1)  Storage  tanks  Flam¬ 
mable  or  cornbustiie  liquids  shall  be 
stored  in  tanks,  in  containers,  or  in  port¬ 
able  tanks.  Tanks  shall  be  Installed  In 
accordance  with  paiagraph  (b)  of  this 
section.  Tanks  for  the  storage  of  flam¬ 
mable  or  cornbustiie  liquids  in  lank 
farms  and  in  locations  other  than  process 
areas  shall  be  located  In  accordance  with 
paragraph  (b)<2>  (1)  and  (il)  of  this 
section. 

(2)  Wharre.*  Wharves  handling  flam¬ 
mable  or  combu^iUble  liquids  shall  be  in 
accordance  with  paragraph  (f)(4)  of 
this  section 

(3)  Ftred  and  unfired  pressure  ves¬ 
sels — (I)  Fired  vessels  Fired  pre.ssure 
vessels  shall  boconstructed  in  .accordance 
with  the  Code  for  Fired  Pressure  Vessels, 
Section  I  of  the  ASME  Boiler  and  Pres¬ 
sure  Vessel  Code — 1968. 

<li>  Unfired  ves.sels  shall  be  con.stnicted 
In  accordance  with  the  Code  for  Unflred 
Pressure  Ves.vels,  Section  VIII  of  the 
ASME  Boiler  and  Pressure  Vessel  Code — 
1968. 

(4»  Locaffon  of  process  unifs.  Process 
units  shall  be  located  so  that  they  are 
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over  the  open  face  of  the  booth  of  not 
less  Ulan  60  linear  feet  per  minute,  or 
more,  depending  on  the  volume  of  the 
flnisiung  material  being  applied  and  iU 
flammability  and  explosion  characteris¬ 
tics.  Visable  gauges  or  audible  alarm  or 
pressure  activated  devices  shall  be  in¬ 
stalled  to  indicate  or  insure  that  the  re¬ 
quired  air  velocity  is  maintained.  Dry 
spray  booths  equipped  with  a  filter  roll 
which  is  automatically  advanced  when 
the  air  velocity  is  reduced  to  that  speci¬ 
fied  in  this  subdivision  should  be  ar¬ 
ranged  to  cause  shutdown  of  spraying 
operations  If  Uie  filter  roll  falls  to  ad¬ 
vance  automatically.  Maintenance  pro¬ 
cedures  should  be  established  to  assure 
replacing  filter  pads  before  excessive  re 
stnetion  to  airflow  occurs.  Filter  pads 
should  be  inspected  after  each  perit^  of 
u.*e  and  clogged  filter  pads  discarded  and 
replaced.  Filter  rolls  shall  be  Inspected 
to  insure  proper  replacement  of  filter 
media 

(11)  All  discarded  filter  pads  and  filter 
rolls  shall  be  Immediately  removed  to  a 
safe,  well-detached  location  or  placed  In 
a  water-filled  metal  container  and  dis¬ 
posed  of  at  the  close  of  the  day’s  opera¬ 
tion  unless  maintained  complete  in 
water. 

(iU)  The  location  of  filters  In  a  spray 
booth  shall  be  so  as  to  not  reduce  the 
effective  booth  enclosure  of  the  articles 
being  sprayed. 

(iv)  Space  within  the  ^ray  booth  on 
the  downstream  and  upstream  sides  of 
filters  shall  be  protectea  with  approved 
automatic  sprinklers. 

(V)  Filters  or  filter  rolls  shall  not  be 
used  when  applying  a  spray  materia] 
know  to  be  highly  susceptible  to  spon 
taneoas  heating  and  ignition. 

(Vi)  Clean  filters  or  filter  rolls  shall 
be  noncombustible  or  of  a  type  having  a 
combustibility  not  in  excess  of  class  2 
filters  as  listed  by  Underwriters’  Labora¬ 
tories.  Inc.  Filters  and  filter  rolls  sliall 
not  be  alternately  used  for  different  types 
of  coating  materials,  where  the  combi¬ 
nation  of  materials  may  be  conducive  to 
spontaneous  Ignition.  See  also  paragraph 
(g)(6)  of  this  section. 

<6)  Frontal  area.  Each  spray  booth 
having  a  frontal  area  larger  than  9 
square  feet  shall  have  a  metal  deflector 
or  curtain  not  less  than  2^  Inches  deep 
Installed  at  the  upper  outer  edge  of  the 
booth  over  the  opening. 

(7)  Conoeyors.  Where  conveyors  are 
arranged  to  carry  work  into  or  out  of 
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accessible  from  at  least  on£  side  for  the 
purpose  of  fire  control.  topo¬ 

graphical  conditions  are  such  that  flam¬ 
mable  or  combustible  liquids  may  flow 
from  a  processing  area  so  as  to  constitute 
a  fire  hazard  to  property  of  others,  pro¬ 
vision  shall  be  made  to  divert  or  Impound 
the  flow  blurbs,  drains,  or  other  suit¬ 
able  mean|3 

(S)  Fire  control — (1)  Portable  equip¬ 
ment.  Portable  fire  extinguishment  and 
control  equipment  shall  be  provided  In 
such  quantities  and  types  as  are  needed 
for  the  special  hazards  of  operation  and 
storage. 

(11)  Water  supply.  Water  shall  be  avail¬ 
able  In  volume  and  at  adequate  pressure 
to  supply  water  hose  streams,  foam  pro¬ 
ducing  equipment,  automatic  sprinklers, 
or  water  spray  systems  as  the  need  Is 
indicated  by  the  special  hazards  of 
operation  and  storage. 

(lii)  Special  equipment.  Special  extin¬ 
guishing  equipment  such  as  that  utilizing 
foam.  Ineit  gas.  or  dry  chemical  shall 
be  provided  as  the  need  Is  indicated  by 
the  special  hazards  of  operation  and 
storage. 

(J>  Scope.  This  section  applies  to  the 
handling,  storage,  and  use  of  flammable 
and  combustible  liquids  with  a  flash 
point  below  200*  F.  This  section  does  not 
apply  to: 

(1)  Bulk  transportation  of  flammable 
and  combiLstible  liquids; 

(2)  Storage,  handling,  and  use  of  fuel 
oil  tanks  and  containers  connected  with 
oil  burning  equipment; 

(3)  Storage  of  flammable  and  com¬ 
bustible  liquids  on  farms; 

(4)  Liquids  without  flashpoints  that 
may  be  flammable  under  some  condi¬ 
tions.  such  as  certain  liaiogenated  hj’dro- 
carbons  and  mixtures  containing  halo- 
genated  hydrocarbons; 

(5)  Mists,  sprays,  or  foams,  except 
flammable  aerosols  covered  in  paragraph 
(d)  of  this  section;  or 

(6)  Installations  made  In  accordance 
with  requirements  of  the  following 
standards: 

<1)  National  Fire  Protection  Associa¬ 
tion  Standard  for  Drycleaning  Plants. 
NFPA  No.  32-1970; 

(ID  National  Fire  Protection  Associa¬ 
tion  Standard  for  the  Manufacture  of 
Organic  Coatings.  NFPA  No.  35-1970: 

(ill)  National  Fire  Protection  Associa¬ 
tion  Standard  for  Solvent  Extraction 
PlanU.  NFPA  No.  36-1967;  or 

(Iv)  National  Fire  Protection  Associa¬ 
tion  Standard  for  the  Installation  and 
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spray  booths,  the  openings  therefor  sliall 
be  as  small  as  practical.* 

(8)  Separation  of  operations.  Each 
spray  broth  shall  be  separated  from 
other  operations  by  not  less  than  3  feet, 
or  by  a  greater  distance,  or  by  such  par¬ 
tition  or  wall  as  to  reduce  the  danger 
from  Juxtaposition  of  hazardous  opera¬ 
tions.  See  also  paragraph  (c)(1)  of  this 
section. 

(9)  Cleaning.  Spray  booths  shall  be  so 
installed  that  all  portions  are  readily 
accessible  for  cleaning.  A  clear  space  of 
not  less  than  3  feet  on  all  sides  shall  be 
kept  free  from  storage  or  combustible 
construction. 

(10)  Tllumlnafion.  When  spraying 
areas  are  Illuminated  through  glass 
panels  or  other  transparent  matenals. 
only  fixed  lighting  units  shall  be  used  as 
a  source  of  illumination.  Panels  shaU 
effectively  Isolate  the  spraying  area 
from  the  area  in  which  the  lighting  unit 
is  located,  and  shall  be  of  a  noncombus¬ 
tible  material  of  such  a  nature  or  so 
protected  that  breakage  will  be  unlikely. 
Panels  shall  be  so  arranged  that  normid 
accumulations  of  residue  on  the  exposed 
siu'face  of  the  panel  will  not  be  raised 
to  a  dangerous  temperature  by  radiatlcn 
or  conduction  from  the  source  of 
illumination. 

(e)  Electrical  and  other  sources  of 
ignition — (1)  Conformance.  All  ^ectrlcal 
equipment,  open  flames  and  other 
sources  of  ignition  shall  conform  to  the 
requirements  of  this  paragraph,  except 
as  follows: 

(1)  Electrostatic  apparatus  shall  con¬ 
form  to  the  requirements  of  paragraplis 
(h)  and  <i)  of  this  section; 

(ID  Drying,  curing,  and  fusion  appa¬ 
ratus  sliall  conform  to  the  requirements 
of  paragraph  (J)  of  this  section; 

(iii)  Automobile  undercoating  spray 
operations  in  garages  shall  conform  to 
the  requirements  of  paragraph  (k)  of 
this  section. 

<ivi  Powder  coating  equipment  shall 
conform  to  the  requirements  of  para¬ 
graph  <1)  of  this  section. 

(2)  Jlfmimum  separafton.  There  shall 
be  no  open  flame  or  spark  producing 
equipment  in  any  spraying  area  nor 
within  20  feet  thereof,  unless  separated 
by  a  partition. 

(3)  Hot  surfaces.  Space-heating  ap¬ 
pliances.  steampipes.  or  hot  surfaces  sh^l 
not  be  located  in  a  .*praying  area  where 
deposits  of  combu.''tiblc  residues  may 
readily  accumulate. 
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<4>  Wiring  conformance.  Electrical 
wiring  and  equipment  shall  conform  to 
the  provisions  of  this  paragraph  and 
shall  otherwise  be  in  accordance  with 
subpart  S  of  this  part. 

15)  Combuctible  residues,  areos.  Un> 
less  specifically  approved  for  locations 
containing  bo^  deposits  of  readily  lgnJt> 
able  residue  and  explosive  vapors,  there 
shall  be  no  electrical  equlpn  ent  In  any 
spraying  area,  whereon  deposits  of  com- 
bastible  residues  may  readily  accumu¬ 
late.  except  wiring  in  rigid  conduit  or  in 
boxes  or  fittings  containing  no  taps, 
splices,  or  terminal  connections 

16)  Wiring  type  approved.  Electrical 
wiring  and  equipment  not  subject  to  de^* 
posits  of  combustible  residues  but  located 
In  a  spraying  area  as  herein  defined  shall 
be  of  explosion-proof  t>'pe  approved  for 
Class  I.  group  D  locations  and  shsdl 
otherwise  conform  to  the  provisions  of 
subpart  S  of  this  part,  for  Class  L  Dlvl« 
Sion  1.  Hazardous  Locations.  Electrical 
wiring,  motors,  and  other  equipment  out¬ 
side  of  but  i^thin  twenty  (20)  feet  of  any 
spraying  aAa.  and  not  separated  there¬ 
from  by  partitions,  shall  not  produce 
sparks  under  normal  operating  condi¬ 
tions  and  shall  otherwise  conform  to  the 
provisions  of  subpart  6  of  this  part  for 
Cla&s  I.  Division  2  Hazardous  Locations. 

17)  Lamps.  Electric  lamps  outside  of. 
but  within  twenty  (20)  feet  of  any 
spraying  area,  and  not  separated  there¬ 
from  by  a  partition,  shall  be  totally  en¬ 
closed  to  prevent  the  falling  of  hot  par¬ 
ticles  and  shall  be  protected  from  me¬ 
chanical  Injury  by  suitable  guards  or  by 
location 

18)  Portable  lamps  Portable  electric 
lamps  shall  not  be  ased  in  any  spraying 
area  during  spraying  operations.  Port¬ 
able  electric  lamps.  If  used  during  clean¬ 
ing  or  repitlrtng  operations,  shall  be  of 
the  type  approved  for  hazardous  Clan 
I  locatiims. 

(9)  Grounding.  (1)  All  metal  parts  of 
spray  booths,  exhaust  ducts,  and  piping 
systems  conveying  flammable  or  com¬ 
bustible  liquids  or  aerated  solids  shall 
be  properly  electrically  grounded  in  an 
effective  and  permanent  manner 

(U)  “Airless”  high-fluid  pressure  cpray 
guns  end  any  conductive  object  l^ing 
sprayed  should  be  properly  electrically 
grounded 

(d>  Ventilation — (1)  Conformance. 
Ventilating  and  exhaust  sy.stems  shall 
be  in  accordance  with  the  Standard  for 
Blower  and  Exhaust  Systems  for  Vapdr 
Removal.  NFPA  No.  91-1961,  where  ap¬ 


plicable  and  .shall  also  conform  to  the 
provisions  of  this  section. 

(2)  General.  All  spraying  areas  shall 
be  provided  with  mechanical  ventilation 
adequate  to  remove  flammable  vapors, 
mists,  or  powders  to  a  safe  location  and 
to  confine  and  control  combustible  resi¬ 
dues  so  that  life  Is  not  endangered. 
Mechanical  ventilation  shall  be  kept  In 
operation  at  all  times  while  spraying 
operations  are  being  conducted  and  for 
a  sufficient  time  thereafter  to  allow 
vapors  from  dry’ing  coated  articles  and 
drying  finishing  material  residue  to  be 
exhausted. 

(3)  Independent  exhaust.  Each  spray 
booth  shall  have  an  independent  exhaust 
duct  system  discharging  to  the  exterior 
of  the  building,  except  that  multiple 
cabinet  spray  booths  In  which  identical 
spray  finishing  material  is  used  with  a 
combined  frontal  area  of  not  more  than 
18  square  feet  may  have  a  common  ex¬ 
haust.  If  more  Uian  one  fan  serves  one 
booth,  all  fans  shall  be  so  interconnected 
that  one  fan  cannot  operate  without  all 
fans  being  operated. 

(4)  Fan^rotating  element.  The  fan- 
rotating  element  shall  be  nonferroua  or 
nonsparking  or  thet  casing  shall  consist 
of  or  be  lined  with  such  material.  There 
shall  be  ample  clearance  between  the 
fan-rotating  element  and  the  fan  casing 
to  avoid  a  Are  by  friction,  necessary 
allowance  being  made  for  ordinary  ex¬ 
pansion  and  loading  to  prevent  contact 
between  moving  parts  and  the  duct  or 
fan  housing.  Pan  blades  shall  be  mounted 
on  a  shaft  sufficiently  heavy  to  main¬ 
tain  perfect  alignment  even  when  the 
blades  of  the  fan  are  heavily  loaded,  the 
shaft  preferably  to  have  bearings  outside 
the  duct  and  booth.  All  beamings  shall 
be  of  the  self-lubricating  tyT>e.  or  lubri¬ 
cated  from  the  outside  duct. 

<5)  Electric  motors.  Electric  motors 
driving  exhaust  fans  shall  not  be  placed 
Inside  booths  or  ducts.  See  also  para¬ 
graph  (c>  of  this  section. 

<6>  Belts.  Belts  shall  not  enter  the 
duct  or  booth  unless  the  belt  and  pulley 
within  the  duct  or  booth  are  thoroughly 
encl^ised. 

i7>  Exhaust  ducts.  Exhaust  ducts 
shall  be  constructed  of  steel  and  shall 
be  substantially  supported.  Exhaust 
ducts  without  dampers  are  preferred: 
however.  If  dampers  are  Installed,  they 
shall  be  maintained  so  that  they  will 
be  In  a  full  open  position  at  all  times 
the  ventilating  system  is  In  operation. 


(i)  Exhaust  ducts  shall  be  protected 
against  mechanical  damage  and  have 
a  clearance  from  unprotected  combus¬ 
tible  construction  or  other  combustible 
material  of  not  less  than  18  Inches. 

(U)  If  combustible  construction  Is 
provided  with  the  following  protection 
applied  to  all  surfaces  within  18  Inches, 
clearances  may  be  reduced  to  the  dis¬ 
tances  Indicat^: 

(a)  38-gage  sbeet  metal  on  14-  13inrbee 
Inch  Mbeetoe  mill  board. 

(b)  2ti-gage  sheet  metal  on  14-  binebea. 
inch  asbestos  mill  board  spaced 

out  1  inch  on  nuacombusttble 
spacers. 

(e)  aa-goge  sheet  metsi  on  1-lnch  8  Inches, 
rockwool  batts  reinforced  with 
wire  mesh  or  the  equivslent. 

(d)  Where  ducts  ore  protected 
with  sn  ^proved  automstte 
sprinkler  system,  properly 
maintslned.  the  clesronce  re¬ 
quired  In  subdivision  (l)  of 
this  subpsragraph  may  be  re¬ 
duced  to  6  tncbee. 

<8)  Discharge  clearance.  Unless  the 
spray  booth  exhaust  duct  terminal  is 
from  a  water-w'ash  spray  booth,  the 
terminal  discharge  pomt  shall  be  not 
less  than  6  feet  from  any  combustible 
exterior  wall  or  roof  nor  discharge  in 
the  direction  of  any  combustible  eon- 
strucUun  or  unprotected  opening  in  any 
noncombustible  exterior  wall  within  25 
feet. 

(9)  Xtr  exhaust.  Air  exhaust  from 
spray  operations  shall  not  be  directed 
BO  it  will  contaminate  makeup  air 
being  Introduced  Into  the  spraying  area 
or  other  ventilating  Intakes,  nor  directed 
so  as  to  create  a  nuisance.  Air  exhausted 
from  spray  operations  shall  not  be 
recirculated 

(10)  Access  doors.  When  necessary  to 
facilitate  cleaning,  exhaust  ducts  shall 
be  provided  with  an  ample  number  of 
acce.^  doors. 

(11)  Room  intakes.  Air  Intake  open¬ 
ings  to  rooms  containing  spray  flnlshlng 
operations  shall  be  adequate  for  the 
efficient  operation  of  exhaust  fans  and 
shall  be  so  located  as  to  minimize  the 
creaMon  of  dead  air  pockets. 

(12)  Drying  spaces.  Freshly  sprayed 
articles  shall  be  dried  only  In  spaces  pro¬ 
vided  with  adequate  ventilation  to  pre¬ 
vent  the  formation  of  explosive  vapors. 
In  the  event  adequate  and  reliable  ven¬ 
tilation  Is  not  provided  such  drying 
spaces  shaft  be  considered  a  spraying 
area.  See  also  paragraph  (J>  of  this 
section. 


(e)  Flammable  and  combustible  Uq- 
uids — storage  and  handling — (1)  Coft- 
formance.  The  storage  of  flammable  or 
combustible  liquids  in  eoonecU<m  wrltb 
spraying  operations  shall  conform  to  the 
requirements  of  1 1910.1C6.  where  appli¬ 
cable. 

(2)  Quanffty.  The  quantity  of  flam¬ 
mable  or  combustlbie  liquids  kept  In  the 
vldnity  of  spraying  opermUons  shall  be 
the  minimum  required  for  operations  and 
should  ordinarily  not  exceed  a  supply 
for  1  day  or  one  shift.  Bulk  storage  of 
portable  containers  of  flammable  or  com¬ 
bustible  liquids  ^aU  be  In  a  separate, 
constructed  buLding  detached  from 
other  important  buildings  or  cut  off  In  a 
standard  manner. 

(3)  Containers.  Original  closed  con¬ 
tainers.  approved  portable  tanks,  ap¬ 
proved  safety  cans  or  a  properly  arranged 
system  of  piping  shall  be  used  for  bring¬ 
ing  flammable  or  combustible  liquids  into 
spray  finishing  room.  Open  or  glass  con¬ 
tainers  shall  not  be  used. 

(4)  Transferring  liquids.  Except  as 
provided  In  subparagraph  (5)  of  this 
paragraph  the  withdrawal  of  flammable 
and  combustible  liquids  from  containers 
having  a  capacity  of  greater  than  60  gal¬ 
lons  shall  te  by  approved  pumps.  The 
withdrawal  of  flammable  ox  combustible 
liquids  from  containers  and  the  filling 
of  containers.  Including  portable  mixing 
tanks,  shall  be  (tone  only  In  a  suitable 
mixing  room  or  in  a  spraying  area  when 
the  venUlattng  system  Is  In  operation. 
Adequate  precautions  shall  be  taken  to 
protect  against  liquid  spillage  and 
sources  of  ignition. 

(5)  Spraying  containers.  Containers 
supplying  spray  nozzles  shall  be  of  dosed 
type  or  provided  with  metal  covers  kept 
closed.  Containers  not  resting  on  floors 
shall  be  on  metal  supports  or  8a*pended 
by  wire  cables.  Containers  supplying 
spray  nozzles  by  gravity  flow  shall  not 
exceed  10  gallons  capacity.  Original  ship¬ 
ping  containers  shall  not  be  subject  to 
air  pressure  for  supplying  spray  nozzles. 
Containers  under  air  pressure  supplying 
spray  nozzles  shall  be  of  limited  capacity, 
not  exceeding  that  necessary  for  1  day’s 
operation:  shall  be  designed  and  ap¬ 
proved  for  such  use:  shall  be  provided 
with  a  visible  pressure  gage:  and  shall 
be  provided  with  a  relief  valve  set  to 
operate  In  conformance  with  the  require¬ 
ments  of  the  Code  for  Unflred  Pressure 
Vessels.  Section  vm  of  the  ASME  Boiler 
and  Pressure  Vessel  Code— 1968.  Con¬ 
tainers  under  air  pressure  supplying 
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spray  nozzles,  air-storage  tanks  and 
coolers  shall  conform  to  the  standards 
of  the  Code  for  Unflred  Pressure  Vessels. 
Section  VIll  of  the  ASME  Boiler  and 
Pressure  Vessel  Code — 1968  for  construc¬ 
tion.  tests,  and  maintenance. 

(6)  Pipes  and  hoses.  (1)  All  containers 
or  piping  to  which  is  attached  a  hose  or 
flexible  connection  shall  be  provided  with 
a  shutoff  vaive  at  the  connection.  Such 
valves  shall  be  kept  shut  when  spraymg 
operations  are  not  being  conducted. 

(U)  When  a  pump  is  used  to  deliver 
products,  automatic  means  shall  be  pro¬ 
vided  to  prevent  pressure  in  excess  of 
the  design  woiking  pressure  of  acces¬ 
sories.  piping,  and  hose. 

(Ill)  All  pressure  hose  and  couplings 
shall  be  inspected  at  regular  Intervals 
appropriate  to  this  service.  The  hose  and 
eoupling.s  shall  be  tested  with  the  hose 
extended,  and  using  the  “inservice  maxi¬ 
mum  operating  pressures.”  Any  hose 
showing  material  deteriorations,  signs  of 
leakage,  or  weakness  in  Its  carcass  or  at 
the  couplings,  shall  be  withdrawn  from 
service  and  repaired  or  discarded. 

(iv)  Piping  systems  conveying  flam¬ 
mable  or  conibust.ble  liquids  shall  be  of 
steel  or  other  material  having  compara¬ 
ble  properties  of  resistance  to  heat  and 
physic^  damage.  Piping  systenis  shall  be 
properly  bonded  and  grounded. 

(7)  Spray  liquid  heaters.  Electrically 
powered  spray  liquid  heaters  shall  be  ap¬ 
proved  and  listed  for  the  specific  location 
in  which  used  <see  paragraph  (c)  of  this 
section).  Heatcis  shall  not  be  located  in 
spray  booths  nor  other  locations  subject 
to  the  accumulation  of  deposits  or  com¬ 
bustible  residue.  Agitators,  if  used,  should 
preferably  be  driven  by  compressed  air, 
water,  or  low-pressure  steam.  If  an  elec¬ 
tric  motor  Is  used,  see  paragraph  (c)  of 
this  section. 

(8)  Pump  relief.  If  flammable  or  com- 
bastible  liquids  are  supplied  to  spray  noz¬ 
zles  by  positive  displacement  pumps,  the 
pump  discharge  line  shall  be  provided 
with  an  approved  relief  valve  discharg¬ 
ing  to  a  pump  suction  or  a  safe  detached 
location,  or  a  device  provided  to  stop  the 
prime  mover  if  the  dlscltarge  pressure 
exceeds  the  safe  opeiating  pressure  of 
the  system. 

(9»  Grounding.  Whenever  flammable 
or  combu’vt.ble  liquids  are  transferred 
from  one  container  to  another,  both  con¬ 
tainers  shall  be  effectively  bonded,  and 
grounded  to  prevent  discliarge  sparks  of 
static  electricity. 


(f>  Protection — (1)  Conformance.  In 
spnnklered  buildings,  tne  automatic 
sprinkler  system  In  rooms  contamlng 
spray  flnlshlng  operatlozu  shall  conform 
to  the  Standard  for  the  Installation  of 
Sprinkler  Systems.  NFPA  13-1969.  provi¬ 
sions  for  Extra  Hazard  Occupancy,  and 
in  unsprinklered  buildings  where  sprin¬ 
klers  are  installed  cmly  to  protect  spray¬ 
ing  areas,  the  Installation  shall  confoim 
to  such  standards  insofar  as  they  may  be 
applicable.  Sprinkler  installations  shall 
also  conform  to  the  provisions  of  this 
paragraph.  Sprinkler  heads  shall  be 
located  to  effect  water  distribution 
throughout  the  entire  booth, 

(3)  Valve  access.  Automatic  sprinklers 
protecting  each  spray  booth  (together 
with  its  connecting  exhaust)  shall  be 
under  an  accessibly  located  separate  out¬ 
side  stem  and  yoke  (OS&Y)  suocontrol 
valve 

(3)  C/eaninp  0/ heads  Sprinklers  pro¬ 
tecting  spraying  areas  shall  be  kept  as 
free  from  deposits  as  practical  by  clean¬ 
ing  daily  If  necessary.  (See  also  para¬ 
graph  ig)  of  this  section  ) 

(4)  Portable  extinguishers.  An  ade¬ 

quate  supply  of  suitable  portable  Are  ex¬ 
tinguishers  Shull  be  installed  near  all 
spray  ing  areas.  '  , 

(g)  Operaftoiu  and  maintenance.^ 
(1)  Spraying.  Sp'-aying  shall  not  be  con¬ 
ducted  outbide  of  predetermined  spray¬ 
ing  areas. 

•  2)  Cfeaninq.  AU  spraying  areas  shall 
be  kept  as  free  from  the  accumulation  of 
deposits  of  combustible  residues  as  prac¬ 
tical.  with  cleaning  conducted  daily  if 
necessary  Scrapers,  spuds,  or  other  such 
tools  used  for  cleaning  purpooes  shall  be 
of  non-sparking  material. 

-<3)  Residue  disposal.  Residue  scrapings 
and  debris  contaminated  with  residue 
shall  be  inunediateiy  removed  from  the 
premises  and  properly  disposed  of.  Ap¬ 
proved  metal  waste  cans  shall  be  pro¬ 
vided  wherever  rags  or  waste  are  im¬ 
pregnate  with  flnlshlng  materia)  and 
all  such  rags  or  waste  deposited  Uicreln 
immediately  after  use.  The  contents  of 
waste  cans  shall  be  proi>erly  cli.cposcd  of 
at  least  once  daily  or  at  the  end  of  each 
shift. 

(4)  Clothing  storarre.  Spray  fllnlshlng 
employees'  clothinr  shall  not  be  left  on 
the  iiremises  overnight  unless  kept  In 
metal  lockers. 

(5)  Clsaning  solvents.  The  use  of  sol¬ 
vents  for  cleaning  operations  shall  be 
restricted  to  those  having  flashpoints 
not  less  tluin  ’lO’  F.:  however,  for 


cleaning  spray  nozzles  and  auxiliary 
equipment,  solvents  having  flashpoints 
not  less  than  those  normally  used  in 
sprav  operations  may  be  used.  Such 
cleaning  shall  be  conducted  Inside  spray 
booths  and  ventilating  equipment 
operated  during  cleaning. 

(6)  Hazardous  materials  combina¬ 
tions.  Spray  bootlis  shall  not  be  alter¬ 
nately  used  for  different  types  of  coating 
materials,  where  the  combination  of  the 
materials  may  be  conducive  to  spontane¬ 
ous  Ignition,  unless  all  deposits  of  the 
first  used  material  are  removed  from 
the  booth  and  exhaust  ducts  prior  to 
spraying  with  the  second  used  material. 

(7)  'Wo  Smoking’*  signs.  “No  smoking” 
signs  in  large  letters  on  contrasting  color 
b&ckqruund  shall  be  conspicuously  posted 
at  all  spraying  areas  and  paint  storage 
rooms. 

<h)  Fixed  electrostatic  apparatus — (1) 
Conformance.  Where  installation  and  use 
of  electrostatic  spraying  equipment  Is 
used,  such  lixstallatlon  and  use  shall  con¬ 
form  tc  all  other  paragraphs  of  this  sec¬ 
tion.  and  shall  also  conform  to  the 
requirements  of  this  paragraph. 

<2)  Type  approval.  Electrostatic  ap¬ 
paratus  and  devices  used  in  connection 
with  coating  operations  shall  be  of  ap¬ 
proved  tyi>e8. 

»3)  /.ocafion.  Tran.sformers.  power 
park.s.  control  apparatus,  and  all  other 
electrical  portions  of  the  equipment,  with 
the  exception  of  high-voltage  grids, 
electrodes,  and  electrostatic  atomizing 
heads  and  their  connections,  shall  be 
located  outside  of  the  spraying  area,  or 
shall  otherwise  conform  to  the  require¬ 
ments  of  paragraph  <c)  of  this  section 

(4)  Su;>por(,  Electrodes  and  electro¬ 
static  atomizing  heads  shall  be  ade¬ 
quately  supported  in  permanent  locations 
and  shall  be  effectively  insulated  from 
the  ground.  Electrodes  and  electrostatic 
atomizing  heads  which  are  permanently 
attached  to  their  bases,  supports,  or  re- 
ciprocntors.  shall  be  deemed  to  comply 
with  this  section.  Insulators  shall  be 
nonporous  and  nonccmbustlble. 

(5)  In.iulators.  grounding.  High- 
voltage  lead.s  to  electrodes  shall  be 
pronerlv  insulated  and  protected  from 
mechanical  injury  or  exposure  to  de¬ 
structive  chemicals.  Electrostatic  atomiz¬ 
ing  heads  shall  be  effec  lively  and  per¬ 
manently  supported  on  suitable  insu¬ 
lators  and  shall  be  effectively  guarded 
against  accidenial  contact  or  grotindiiig. 
An  automatic  means  shall  be  provided 
for  grounding  the  electrode  system  when 


it  is  electncaily  deenergized  for  any 
reason.  Ail  insulators  snail  be  kept  clean 
and  dry. 

<  6 )  Safe  distance.  A  safe  distance  shall 
be  maintamed  between  goods  being 
painted  and  electrodes  or  electrostatic 
atomizing  heads  or  conductors  of  at  least 
twice  the  sparking  distance.  A  suitable 
sign  indicating  this  safe  distance  shall 
be  conspicuously  posted  near  the 
assembly. 

(7)  Conveyors  required  Goods  being# 
painted  using  this  process  are  to  be  sup¬ 
ported  on  conveyors.  The  conveyors  shall 
be  so  arranged  as  to  maintain  safe  dis¬ 
tances  between  the  goods  and  the  elec¬ 
trodes  or  electrostatic  atomizing  heads 
at  ail  times.  Any  irregularly  shaped  or 
other  goods  subject  to  possible  swinging 
or  movement  shall  be  rigidly  supixirted 
to  prevent  such  swinging  or  movement 
which  would  reduce  the  clearance  to 
less  than  that  specified  m  subparagraph 
(6»  of  this  paragraph. 

(8>  Pro)iibthon.  This  process  Is  not 
acceptable  where  goods  being  coated  are 
manipulated  by  hand.  When  finiblUng 
materials  are  applied  by  electrostatic 
equipment  which  is  manipulated  by 
hand,  see  paragraph  (i)  of  this  section 
for  applicable  requirements. 

(9)  Fail-rafe  controls.  Electrostatic 
apparatus  shall  be  equipped  with  auto¬ 
matic  controls  which  will  operate  with¬ 
out  time  delay  to  disconnect  the  power 
supply  to  the  high  voltage  transformer 
and  to  signal  the  operator  under  any  of 
the  following  conditions: 

<i)  Stoppage  of  ventilating  fans  or 
failure  of  ventilating  equipment  from 
any  cause. 

(li)  Stoppage  of  the  conveyor  carry¬ 
ing  goods  through  the  high  voltage  field. 

<iii)  Occurrence  of  a  ground  or  of  an 
imminent  ground  at  any  point  on  the 
high  voltage  system. 

(iv)  Reduction  of  clearance  below  that 
si>ecifled  in  subparagrai>h  (6)  of  this 
paragraph. 

(10)  Guarding.  Adequate  booths,  fenc¬ 
ing.  railings,  or  guards  shall  be  so  placed 
about  the  equipment  that  they,  either  by 
their  location  or  character  or  both,  as¬ 
sure  that  a  safe  isolation  of  the  process 
is  mainiaincd  from  plant  storage  or  per¬ 
sonnel.  Such  railings,  fencing,  and 
guards  shall  be  of  conducting  material, 
adrqiiatelv  grounded. 

(ID  Yeafi/wrion  Where  electrostatic 
atomization  is  used  the  spraying  area 
shall  be  so  ventilated  as  to  insure  safe 
conditions  from  a  fire  and  health  stand¬ 
point 
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02)  Fire  profection.  All  areas  used* 
(or  sprayuig.  including  the  interior  ol 
the  booth,  shall  be  protected  by  auto¬ 
matic  sprmkJers  where  this  protection  is 
available.  Where  this  protection  is  not 
available,  other  approved  automatic  ex- 
tinguishins  equipment  shall  be  provided 

(1)  Electrostatic  hand  spraying  equip¬ 
ment — O)  Application.  This  paragraph 
shall  apply  to  any  equipment  using  elec¬ 
trostatically  charged  elements  for  the 
atonuzation  and  or.  precipitation  of 
materials  (or  coatmgs  on  articles,  or  (or 
other  similar  purposes  in  which  the 
atomizing  device  is  hand  held  and  manip¬ 
ulated  during  the  spraying  operation. 

(2)  Conformance.  Oectrostatic  hand 
spraying  equipment  shall  conform  with 
the  other  provisions  of  this  sectioti. 

t3)  Equipment  approval  and  specifica^ 
tions.  Electrostatic  hand  spray  appara¬ 
tus  and  devices  used  m  connection  with 
coating  operations  shall  be  of  approved 
types.  The  equipment  should  be  so  de¬ 
signed  that  the  maximum  surface  tem¬ 
perature  of  the  equipment  in  the  spray¬ 
ing  area  shall  not  exceed  150*  F.  under 
any  condition.  The  high  voltage  circuits 
shall  be  designed  so  as  to  not  produce  a 
spark  of  sufficient  intensity  to  ignite  any 
vapor-air  mixtures  nor  result  in  appre¬ 
ciable  shock  hazard  upon  coming  in  con¬ 
tact  with  a  grounded  object  under  all 
normal  operating  conditions.  The  electro¬ 
statically  charged  exposed  elements  of 
the  handgun  shall  be  capable  of  being 
energized  only  by  a  switch  which  also 
controls  the  coating  material  supply. 

(4*  Electrical  support  equipment. 
Transformers,  jjowerpacks,  control  ap¬ 
paratus.  and  all  other  electrical  portions 
of  the  equipment,  with  the  exception  of 
the  handgun  itself  and  its  connections  to 
the  power  supply  shall  be  located  out¬ 
side  of  the  spraying  area  or  shall  other¬ 
wise  conform  to  the  requirements  of 
paragraph  (c>  of  this  section. 

<5>  Spray  gun  ground.  The  handle  of 
the  spraying  gun  shall  be  electrically 
connected  to  ground  by  a  metallic  con¬ 
nection  and  to  be  BO  constructed  that  the 
operator  in  normal  operating  position  is 
m  intimate  electrical  contact  with  the 
grounded  handle. 

(6)  Grounding — general  All  electri¬ 
cally  conductive  objects  in  the  spraying 
area  shall  be  adequately  grounded.  Tills 
requirement  shall  apply  to  paint  con¬ 
tainers.  wash  cans,  and  any  other  ob¬ 
jects  or  devices  in  the  area.  The  equip¬ 
ment  shall  carry  a  prominent  perma- 
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nently  installed  warning  regarding  the 
necessity  for  this  grounding  feature. 

<7)  Afatn/enance  of  grounds.  Objects 
being  painted  or  coated  shall  be  main¬ 
tained  in  metallic  contact  with  the  con¬ 
veyor  or  other  grounded  supiKJi  t.  Hooks 
shall  be  regularly  cleaned  to  insure  this 
contact  and  areas  of  contact  shall  be 
sharp  points  or  knife  edges  where  pos¬ 
sible.  Points  of  support  of  the  object  shall 
be  concealed  from  random  spray  where 
feasible  and  where  the  objects  being 
•prayed  are  supported  from  a  conveyor, 
the  point  of  attachment  to  the  conveyor 
shall  be  so  located  as  to  not  collect  spray 
material  during  normal  operation. 

(8)  Interlocks.  The  electrical  equip¬ 
ment  .shall  be  so  interlocked  with  the 
ventilation  of  the  spraying  area  that  the 
equipment  cannot  be  operated  unless  the 
ventilation  fans  are  in  operation. 

<9)  Ven(il«f(on.  The  spraying  opera¬ 
tion  shall  take  place  within  a  spray  area 
which  is  adequately  ventilated  to  remove 
solvent  vapors  released  from  the 
operation. 

(j)  Drying,  curing,  or  fusion  appara¬ 
tus — <1)  Conformance.  Drying,  curing, 
or  fusion  apparatus  in  connection  with 
spray  application  of  flammable  and  com¬ 
bustible  finishes  shall  conform  to  the 
Standard  for  Ovens  and  Furnaces. 
NFPA  86A-1969.  where  applicable  and 
shall  also  conform  with  the  following  re¬ 
quirements  of  this  subparagraph. 

(2>  Alternate  use  prohibited.  Spray 
booths,  rooms,  or  other  enclosures  used 
for  spraying  operations  shall  not  alter¬ 
nately  be  used  for  the  purpose  of  drying 
by  any  arrangement  which  will  cause  a 
material  Increase  in  the  surface  tempera¬ 
ture  of  the  spray  booth,  room,  or 
enclosure. 

(3)  Adiacent  system  interlocked.  Ex¬ 
cept  as  specifically  provided  in  subpara¬ 
graph  (4)  of  this  paragraph,  drying, 
curing,  or  fusion  units  utilizing  a  heating 
system  having  open  flames  or  which  may 
produce  sparks  shall  not  be  installed  in 
a  spraying  area,  but  may  be  installed 
flkdjacent  thereto  when  equipped  with  an 
interlocked  ventilating  system  arranged 
to: 

(i)  Thoroughly  ventilate  the  drying 
space  before  the  heating  system  can  be 
started: 

(il)  Maintain  a  safe  atmosphere  at 
any  source  of  ignition; 

dil)  Aulomr.tlcplly  shut  down  the 
heating  syst-'m  in  the  event  of  failure 
of  the  ventilating  system. 
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<4)  Alternate  use  permitted.  Auto¬ 
mobile  refimshing  spray  booths  or  en¬ 
closures.  otherwise  installed  and  main¬ 
tained  in  full  conformity  with  this  sec¬ 
tion.  may  alternately  be  lused  for  drying 
„  «>ifv'thrai  infrared  drying 

apparatus  when  conforming  with  Uie 

lUliOMrlllg  • 

<i)  Interior  (especially  floors)  o( 
spray  enclosures  shall  be  kept  free  of 
overspray  dei>osits. 

(ii»  During  spray  operations,  the  dry¬ 
ing  apparatu:  and  electrical  connections 
and  wiring  thereto  shall  not  be  located 
wiUiin  spray  enciosuic  nor  in  any  other 
location  where  spray  residues  may  be 
deposited  thereon. 

(iiii  The  spraying  apparatus,  the  dry¬ 
ing  apparatus,  and  the  ventilating  sys¬ 
tem  of  the  spray  enclosure  shall  be 
equipiied  with  suitable  interlocks  so 
arranged  that: 

(a)  The  spraying  apparatus  cannot  be 
operated  while  the  drying  apparatus  is 
Inside  the  spray  enclosure. 

(b»  The  spray  enclosure  will  be 
purged  of  spray  vapors  for  a  period  of 
not  less  than  3  minutes  before  the  drying 
apparatus  can  be  energized 

The  ventilating  svstem  will  main¬ 
tain  a  safe  atmosphere  wnthin  the  en¬ 
closure  during  the  drying  process  and 
the  drying  apparatus  will  automatically 
shut  off  in  the  event  of  failure  of  the 
ventilating  svstem. 

(iv)  All  electrical  wiring  and  equip¬ 
ment  of  the  drying  apparatus  shall  con¬ 
form  with  the  applicable  sections  of  Sub- 
part  S  of  this  Part  Only  equipment  of  a 
tyj)e  approved  for  Class  I.  Division  2 
hazardous  locations  shall  be  located 
w'lthin  18  inches  of  floor  level  All  metal¬ 
lic  parts  of  the  dry  ing  apparatus  shall 
be  proi>crly  electrically  bonded  and 
grounded. 

(V)  The  dry’ing  apparatus  shall  con¬ 
tain  a  prominently  located,  permanently 
attached  warning  sign  indicating  that 
ventilation  should  be  maintained  during 
the  drying  period  and  that  spraving 
should  not  be  conducted  in  the  vicinity 
that  spray  will  deposit  on  apparatus 

(k>  Aufomobt/e  undercnating  ia  ga¬ 
rages.  Automobile  undercoating  sprav 
operations  in  garages,  conducted  in  areas 
having  adequate  natural  or  mechanical 
ventilation,  are  exempt  from  the  require¬ 
ments  pertaining  to  spray  finishing  oper¬ 
ations.  when  using  undercoating  mate¬ 
rials  not  more  hazardous  than  kerosene 
(as  listed  by  Underwriters’  Laboratories 
in  respect  to  fire  hazard  rating  30-40) 


or  undercoating  materials  using  only 
solvents  listed  as  having  a  flash  point 
in  cxi-oss  of  100  F.  Undcrcoating  spi*ay 
oi>cration.s  not  conforming  to  these  pro¬ 
visions  are  subject  to  all  requirements 
ol  this  section  pertaining  to  spray 
finislung  oi>erations. 

(Il  Fowder  coating — (1)  Electrical 
and  other  sources  of  tgntUon.  Electrical 
equipment  and  other  sources  ol  igiiilion 
shall  conform  to  the  requirements  of 
paragraph  (0(1)  (l)-(iv),  (8>  and  <9) 

(i)  of  this  section  and  Subpart  S  of  this 
Part. 

(2)  Ventilation,  (i)  In  addition  to  the 

provisions  ol  paragraph  <di  of  this  sec¬ 
tion.  where  applicable,  exhaust  ventila¬ 
tion  shall  be  sufficient  to  maintain  the 
atmo.sphere  below-  Uie  lowest  explosive 
limits  for  the  materials  being  applied 
All  nondeposited  air-suspended  powders 
shall  be  salely  removed  via  exhaust  ducts 
to  the  pow  der  recovery'  cyclone  or  recep¬ 
tacle  ^ch  installation  shall  be  designed 
and  operated  to  meet  the  foregoing  per¬ 
formance  specification.  • 

(li)  Powders  shall  not  be  released  to 
the  outside  atmosphere. 

(3)  Drying,  curing,  or  fusion  equip¬ 
ment.  The  provisions  of  the  Standard  for 
oven,  and  furnaces.  MFPA  No.  86A-1969 
shall  apply  where  applicable. 

*4)  0,ierahon  and  maintenance.  (|» 
Ail  areas  shall  be  kept  free  of  the  accu¬ 
mulation  of  powder  coating  dusts,  par¬ 
ticularly  such  horizontal  surfaces  as 
ledges,  beams,  pipes,  hoods,  booths,  and 
floors. 

<li)  Surfaces  shall  be  cleaned  In  such 
manner  as  to  avoid  scattering  dust  to 
other  places  or  creating  dust  clouds. 

(iii>  "No  Smoking"  signs  in  large  let¬ 
ters  on  contrasting  color  background 
shall  be  conspicuously  posted  at  all  pow¬ 
der  coating  areas  and  powder  storage 
rooms. 

(5>  Fixed  elertro'^tatic  spraying  equip¬ 
ment.  The  provisions  of  paragraph  (h) 
of  this  section  and  other  subparagraphs 
of  this  paragraph  shall  apply  to  fixed 
electrostatic  equipment,  except  that  elec¬ 
trical  equipment  not  covered  therein 
shall  conform  to  subparagraph  (1)  of 
this  paragraph. 

(6)  Electrostatic  hand  spraying  equip 
meat.  The  provisions  of  paragraph  (1» 
of  this  section  and  other  subparagraphs 
of  this  paragraph,  .shall  apply  to  electro¬ 
static  handguns  when  used  in  powder 
roating.  except  ‘hat  electrical  equipment 
not  ''overed  therein  .shall  conform  to  sub- 
paragraph  (1)  of  this  paragraph. 
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(7)  Electrostatic  fluidized  beds.  <l» 
Electrostatic  fluidized  beds  and  associ¬ 
ated  equii.ment  shall  be  of  approved 
types.  The  maximum  surface  tempera¬ 
ture  of  this  equipment  in  the  coating 
area  shall  not  exceed  150*  F.  The  high 
voltage  circuits  shall  be  so  designed  as 
to  not  produce  a  spark  of  sufficient  in¬ 
tensity  to  ignite  any  powder-air  mixtures 
nor  result  in  appreciable  shock  hazard 
upon  coming  in  contact  with  a  grounded 
object  under  normal  operating 
conditions. 

(ID  Transformers,  powerpacks,  control 
apparatus,  and  all  other  electrical  por¬ 
tions  of  the  equipment,  with  the  excep¬ 
tion  of  the  charging  electrodes  and  their 
connections  to  the  power  supply  shall 
be  located  outside  of  the  powder  coating 
area  or  shall  otherwise  conform  to  the 
requiremenUi  of  subparagraph  (1)  of  this 
paragraph 

(UD  All  electrically  conductive  objects 
within  the  charging  influence  of  the  elec- 
trrvde^  shall  be  adequately  grounded.  The 
powder  coating  equipment  shill  carry  a 
prominent,  permanently  Installed  warn¬ 
ing  regarding  the  necessity  for  grounding 
these  objects. 

(iv)  Objects  being  coated  shall  be 
maintained  in  contact  with  the  conveyor 
or  other  support  in  order  to  Insure  proper 
grounding  Hangers  shall  be  re^arly 
cleaned  to  Insure  effective  contact  and 
areas  of  contact  shall  be  sharp  points  or 
knife  edges  where  possible. 

(v>  The  electrical  equipment  shall  be 
80  interlocked  with  the  ventilation  sys¬ 
tem  that  the  equipment  cannot  be  oper¬ 
ated  unless  the  venU]atl(yn  fans  are  in 
operation. 

(m>  Organic  peroxides  and  dual  com¬ 
ponent  coatings — (1)  Conformance  All 
spraying  operations  Involving  the  use  of 
organic  peroxides  and  other  dual  com¬ 
ponent  coatings  shall  be  conducted  In 
approved  sprlnklered  spray  booths  meet¬ 
ing  the  requirements  of  this  section. 

(2)  Smoklnq.  Smoking  shall  be  pro¬ 
hibited  and  "No  Smoking"  signs  shall  be 
prominently  displayed  and  only  non- 
sparking  tools  shall  be  used  In  any  area 
where  organic  peroxides  are  stored, 
mixed  or  applied. 

(n)  S'^ope.  This  section  applies  to  flam¬ 
mable  and  combustible  finishing  ma¬ 
terials  when  applied  as  a  spray  by  com- 
pre«'^ed  tlr  "airless"  or  "hvdraulir  atomi¬ 
zation.”  steam,  electrostatic  methods,  or 
by  any  other  means  in  continuous  or  in¬ 
termittent  prix'esses.  The  section  also 
covers  the  application  of  combustible 


powders  by  powder  spray  guns,  electro¬ 
static  powder  spray  guns,  fluidized  beds, 
or  efectrostatic  fluidized  beds  The  section 
docs  not  apply  to  outdoor  spray  applica¬ 
tion  of  buildings,  tanks,  or  other  similar 
structures,  nor  to  small  portable  spraying 
apparatus  not  used  repeatedly  in  the 
same  location. 

8  1910.108  Dip  lanki*  containing  flam¬ 
mable  or  rombuKliblc  liquids. 

(a)  Definitions  applicable  to  this  sec¬ 
tion— H)  Dip  tank.  Shall  mean  a  tank, 
vat,  or  container  of  flammable  or  com¬ 
bustible  liquid  In  which  articles  or  ma¬ 
terials  are  immersed  for  the  purpose  of 
coating,  finishing,  treating,  or  similar 
processes. 

(2)  Vapor  area.  Shall  mean  any  area 
containing  dangerous  quantities  of  flam¬ 
mable  vapors  in  Uie  vicinity  of  dip  tanks, 
their  drainboards  or  associated  drying 
conveying,  or  other  equipment,  during 
operation  or  shutdown  periods. 

(3)  Approved.  Unless  otherwise  indi¬ 
cated,  approval  or  listing  by  at  least  one 
of  tlie  following  nationally  recognized 
testing  laboratories:  Underwriters’  Lab¬ 
oratories.  Inc.;  Factor  Mutual  Engi¬ 
neering  Corp. 

(45  Lister.  See  "approved”  In  para¬ 
graph  (a)(3)  of  this  section. 

(b)  Ventilation — (1)  Vopor  area  ven¬ 
tilation.  Vapor  areas  as  defined  in  para¬ 
graph  (a)  (2)  of  this  section  shall  be  lim¬ 
ited  to  the  smallest  practical  space  by 
maintaining  a  properly  designed  system 
of  mechanical  ventilation  arranged  to 
move  air  from  all  directions  towards  the 
vapor  area  origin  and  thence  to  a  safe 
outside  location.  Ventilating  systems 
shall  conform  to  the  Standards  for 
Blower  and  Exhaust  Systems  (NFPA 
Pamphlet  No.  91-1969).  Required  ven¬ 
tilating  systems  shall  be  so  arranged  tliat 
the  failure  of  any  ventilating  fan  shall 
automatically  stop  any  dipping  conveyor 
system  See  also  paragraph  (c)  <6>  of  this 
section 

(2)  Venftlarion  combined  with  drying 
When  a  required  ventilating  system 
serves  associated  drying  operations  uti¬ 
lizing  a  heating  system  which  may  be  a 
source  of  ignition,  means  shall  be  pro¬ 
vided  for  preventilation  before  the  heat¬ 
ing  systom  can  be  started;  the  failure  of 
any  ventilating  fan  shall  automactcally 
shut  down  the  heating  system:  and  the 
tn.stalIatlon  shall  otherwise  conform  to 
the  Standard  for  Ovens  and  Furnaces 
(NFPA  No.  86A-1969). 


(c)  Construction  of  dip  tanks — (1) 
General.  Dip  tanks,  including  drain- 
boards  if  provided,  .shall  be  con.structed 
of  substantial  noncombustible  material, 
and  their  supports  shall  be  of  heavy 
metal,  reinforced  concrete,  or  masonry. 
Where  dip  tanks  extend  through  a  floor 
to  the  story  below  or  where  the  weaken¬ 
ing  of  the  tank  supports  by  Are  may 
result  In  the  tank  collapse,  supports 
should  be  of  material  having  not  less 
than  1-hour  Are  resistance. 

(2)  Overflow  pipes.  (D  Dip  tanks  of 
over  150  gallons  in  capacity  or  10  square 
feet  in  liquid  surface  area  shall  be 
equipped  with  a  properly  trapped  over¬ 
flow  pipe  leading  to  a  safe  location  out¬ 
side  buildings.  Smaller  dip  tanks  should 
also  be  so  equipped,  where  practical.  The 
discharge  of  the  overflow  pipe  should 
be  so  located  and  arranged  that  if  the 
entire  combustible  contents  of  the  dip 
tonk  is  overflowed  through  overflow  pipe 
by  the  application  of  water  during  Are 
fighting,  property  will  not  be  endangered. 
Tlie  size  of  the  overflow  pipe  should  be 
sufficient  to  conduct  the  maximum  rate 
of  flow  of  water  expected  to  be  applied 
*o  the  liquid  surface  of  the  dip  tank  from 
automatic  sprinklers  or  from  other 
sources  In  the  event  of  Are. 

(ID  Overflow  pipes  shall  be  of  suffi- 
dent  capacity  to  overflow  the  maximum 
delivery  of  dip  tank  liquid  All  pipes  but 
ihall  not  be  less  than  3  inche.s  in  diam¬ 
eter  and  shall  be  increased  In  size  de- 
oendlng  upon  the  area  of  the  liquid 
surface  and  the  length  and  pitch  of  pipe. 

(UD  Piping  connections  on  drains  and 
>verflow  lines  shall  be  designed  so  as  to 
riermit  ready  access  for  lnspecti(m  and 
cleaning  of  the  interior. 

(Iv)  The  bottom  of  the  overflow  con¬ 
nection  shall  be  not  less  than  6  Inches 
below  the  top  of  the  tank.  See  also  sub- 
oaragraph  (6)  of  this  paragraph  and 
paragraph  (g)(3)  (ID  of  this  section. 

(3)  Bottom  drains.  (I)  Dip  tanks  over 
500  gallons  In  liquid  capacity  shall  be 
equipiied  with  bottom  drains  automat¬ 
ically  and  manually  arranged  to  quickly 
drain  the  tank  in  the  event  of  Are.  unless 
the  viscosity  of  the  llqu‘d  at  normal 
itmospherlc  temnereture  makes  this  im¬ 
practical.  Manual  operation  shall  be 
from  a  safely  acce.s.slble  location  Where 
gravity  flow  is  not  practicable,  auto¬ 
matic  pumps  shall  be  required. 

(il)  Such  drain  shall  be  trapped  and 
discharge  to  a  closed  properly  vented 
salvage  tank  or  to  a  safe  location  outside 
which  wUl  not  endanger  property. 


dil)  According  to  tank  capacity  the 
diameter  of  bottom  drainpipe  ^all  be 
not  less  than  the  following: 

Gallons :  Inchts 

600  to  750 .  a 

760  to  1.000 . 4 

1.000  to  2.500.. .  6 

2  500  to  4  000..... .  6 

Over  4,000 . - .  8 

(4)  Saliaoe  tanks.  The  capacity  of  the 
salvage  tank  shall  be  greater  than  the 
capacity  of  the  dip  tank  or  tanks  to  which 
they  are  connected. 

(5>  Automatic  extinguishing  facilities. 
Except  as  noted  in  paragraph  (hxixv) 
of  this  section  (applying  to  hardening 
and  tempering  tanks),  all  dip  tanks  ex¬ 
ceeding  150  gallons  liquid  capacity  or 
having  a  liquid  surface  area  exceeding  4 
square  feet  shall  be  protected  with  at 
least  one  of  the  automatic  extinguishing 
facilities  conforming  to  paragraph  (g> 
(2).  (3).  (4),  (5).  or  (6)  of  this  section. 

(6>  Conveyor  systems.  Dip  tanks  utiliz¬ 
ing  a  conveyor  sy’stem  shall  be  so  ar¬ 
ranged  that  in  the  event  oi  Are.  the 
conveyor  system  shall  automatically 
cease  motion  and  required  bottom  drains 
shall  open.  Conveyor  systems  shall  auto- 
mat‘cally  cease  motion  unless  required 
ventilation  is  In  full  operation.  See  also 
paragraph  (bxi)  of  this  section. 

(71  Healing  dip  tank  liquids  When  dip 
tank  liquids  are  artlflcially  heated,  either 
by  the  dipping  of  heated  articles,  or  by 
other  application  of  heat  to  the  liquid, 
provision  shall  be  made  to  prevent  a  tem¬ 
perature  rise  greater  than  50*  P  below 
the  flashpoint  of  the  liquid.  See  also 
paragraph  (hXl>  of  this  section. 

(d>  Liquids  used  in  dip  tanks,  storage 
and  handling  The  storage  of  flammable 
and  combustible  liquids  in  connection 
aith  dipping  operation  shall  conform  to 
the  requirements  of  section  1910 106. 
where  applicable.  Where  portable  con¬ 
tainers  ar®  used  for  the  replenishment 
of  flammable  and  combastible  liquids, 
provision  shall  be  made  so  that  both  the 
container  and  tank  shall  be  positively 
grounded  and  electrically  bonded  to  pre¬ 
vent  static  electric  sparks. 

(e>  Electrical  and  other  sources  of 
ignition — (1)  Fapor  areas.  (!)  There 
shall  be  no  open  flames,  spark  producing 
devices,  or  heated  surfaces  having  a  tem¬ 
perature  sufficient  to  Ignite  vapors  in  any 
vapor  area  Except  as  speclflrally  per¬ 
mitted  In  paragraph  (hX3)  of  this  sec¬ 
tion.  relating  to  electrostatic  apparatus, 
electrical  wiring  and  equipment  In  any 
vapor  area  (as  deflned  In  paragraph  (a> 
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(2)  of  this  section)  shall  be  explosion 
proof  type  according  to  the  requirements 
of  Subpart  S  of  this  part  (or  Class  I. 
Group  D  locations  and  shall  otherwise 
conform  to  Subi;art  S  of  this  part. 

<ti)  Unless  specifically  approved  for 
locations  containing  both  deposits  of 
readily  Ignitable  residues  and  explosive 
vapors,  there  shall  be  no  electrical  equip¬ 
ment  in  the  vicinity  of  dip  tanks  or  asso¬ 
ciated  dralnboards  or  drying  operations 
which  are  subject  to  splashing  or  drip¬ 
ping  of  dip  tank  liquids,  except  wiring  in 
rigid  conduit  or  in  threaded  boxes  or 
httings  containing  no  taps,  splices,  or 
terminal  connections,  and  except,  as 
specifically  permitted  in  paragraph  (h) 

(3)  of  this  section. 

(2)  Adjacent  areas.  In  any  floorspace 
outside  a  vapor  area  but  within  20  feet 
therefrom,  and  not  separated  by  tight 
partitions,  there  shall  be  no  open  flames 
or  spark  producing  devices  except  as 
speclflcally  permitted  In  KFPA  Standard 
No.  86A-1969.  Ovens  and  Furnaces,  para¬ 
graph  200-7.  and  electrical  wiring  and 
equipment  shall  conform  to  the  provt- 
sions  of  Subpart  8  of  this  part. 

<f)  Operaftons  and  maintenance — (1) 
Generof.  Areas  In  the  vicinity  of  dip 
tank*:  shall  be  kept  as  clear  of  combustible 
stock  as  practical  and  shall  be  kept  en¬ 
tirely  free  of  combustible  debris. 

(2)  Waste  cans  When  waste  or  rags 
are  used  in  connection  with  dipping  op¬ 
erations.  approved  metal  waste  cons  shall 
be  provided  and  all  Impregnated  rags  or 
waste  deposited  therein  Immediately 
after  use.  The  contents  of  waste  cans 
shall  be  properly  disposed  of  at  least  once 
daily  at  the  end  of  each  shift. 

(3>  inspection.  Periodic  Inspection  or 
tests  of  all  dip  tank  facilities  shall  be 
made.  Including  covers,  overflow  pipe  In- 
let«  and  discharge,  bottom  drains  and 
valves,  electrical  wiring  >and  equipment 
and  grounding  connections,  ventilating 
facilities,  and  all  extinguishing  equip¬ 
ment.  Any  defects  found  shall  be 
promptly  corrected. 

(4>  Warning  signs.  *‘No  Smoking” 
signs  In  large  letters  on  contrasting  color 
background  shall  be  con.spicuousiy  posted 
In  the  vicinity  of  dip  tanks. 

(g)  fxflnpitishmenf — (1)  Frflnavfsll- 
ers.  Areas  In  the  vicinity  of  dip  tanks 
shall  be  provided  with  manual  flre  ex¬ 
tinguishers  suitable  for  flammable  and 
combustible  liquid  Arcs,  conforming  to 
Standard  for  Portable  Fire  Extinguish¬ 
ers  NFPA  No.  10-1970. 


<2»  Automatic  water  spray  exlingui^- 
ing  systems.  Such  systems  shall  conform 
to  NFPA  Standard  lor  Water  Spray  Sys¬ 
tems  for  Fire  Protection  NIPA  No.  15- 
1969  and  shall  be  arranged  to  protect 
tanks,  dralnboards.  and  stock  over  dram- 
boards. 

(3)  Automatic  foam  extinguishing 
systems.  Automatic  loam  extlnguisliing 
sj'stcms  shall  conform  to  NFPA  Standard 
for  Foam  Extinguishing  Systems,  NFPA 
No.  11-1970  and: 

(1)  Foam  producing  material  selected 
shall  be  suitable  for  intended  use.  taking 
into  account  characteristics  of  the  dip 
tank  liquid: 

<11>  Overflow  pipe  shall  be  arranged  to 
prevent  the  floating  away  of  foam  and 
clogging  overflow  pipe  This  may  be  ac¬ 
complished  by  either  of  the  follow'ing: 

<a>  Overflow  pipe  may  be  extended 
through  tank  wall  and  terminated  In  an 
ell  pointing  doumward.  The  bottom  of 
the  overflow  pipe  at  the  point  It  pierces 
tank  wall  should  not  be  over  2  Inches 
above  the  opening  or  face  of  the  ell. 

(b)  Overflow  pipe  inlet  may  be  pro¬ 
vided  with  a  removable  screen  of  V4-lnch 
mesh  having  an  area  at  least  twice  the 
cross-sectional  area  of  overflow-  pipe. 
Screens  which  may  be  clogged  by  dip 
tank  Ingredients  shall  be  Inspected  and 
cleaned  periodically. 

(4)  Automatic  carbon  dioxide  systems. 
Automatic  carbon  dioxide  systems  shall 
conform  to  NFPA  Standard  for  Carbon 
Dioxide  Extinguishing  Systems.  NFPA 
No.  12-1968.  and  shall  be  arranged  to 
protect  both  dip  tanks  and  dralnboards 
and  unless  stock  over  dralnboards  is 
otherwise  protected  with  automatic  ex¬ 
tinguishing  facilities,  shall  also  be  ar¬ 
ranged  to  protect  such  stock. 

(5)  Dry  chemteal  extinguishing  sys¬ 
tems.  Dry  chemical  extinguishing  sys¬ 
tems  shall  conform  to  NFPA  Standard 
for  Dry  Chemical  Extingui.shlng  Systems 
NFPA  No.  17-196^  and  shall  be  arranged 
to  protect  both  dip  tanks  and  drain- 
boards.  and  unless  stock  over  drain- 
boards  Is  otherwise  protected  with  auto¬ 
matic  extinguishing  facilities,  shall  also 
be  arranged  to  protect  such  stock. 

(6>  Dip  tank  covers.  (1>  Covers  ar¬ 
ranged  to  close  automatically  In  the 
event  of  Are  shall  be  actuated  by  ap¬ 
proved  automatic  devices  and  shaU  also 
be  arranged  for  manual  operation. 

(11)  Covers  shall  be  of  substantial  non- 
combustible  material  or  of  tin-clad  type 
with  enclosing  metal  applied  with  locked 
joints. 


(itl)  Chains  or  wire  rope  shall  be  used 
for  cover  support  or  operating  mecha¬ 
nism  where  the  burning  of  a  cord  would 
interfere  with  the  action  of  a  device. 

(Iv)  Covers  shall  be  kept  closed  when 
tanks  are  not  in  use 

(h)  Special  dip  tank  applications— 
(1)  Hardening  and  tempering  tanks  (1 
Tanks  shall  be  located  as  far  as  practi¬ 
cable  from  furnaces  and  shall  not  be  lo¬ 
cated  on  or  near  '‘ombu.stible  niK>rs 
(ill  Tanks  shall  be  provided  with  a 
noncombustible  hood  and  vent  or  other 
equally  effective  means  of  venting  to 
the  outside  of  the  building  to  serve  as  a 
vent  In  case  of  Ail  such  vent  ducts 
shall  be  treated  as  flues  and  be  kept 
well  away  from  combustible  roofs  m- 
materials. 

4 ill)  Tanks  shall  be  so  designed  that 
the  maximum  workload  is  incapable  of 
raising  the  temperature  of  the  cooling 
medium  to  within  50“  below  its  flash- 
point,  or  .such  tanks  shall  be  equipped 
with  circulating  cooling  sy.sterns  whUh 
will  accomplish  the  same  result. 

(iv)  Tanks  shall  be  equiiiped  with  a 
high  temperature  limit  switch  arran.fed 
to  sound  an  alarm  when  the  temoerature 
of  the  quenching  medium  reaches  within 
50'  F.  below  the  flashpoint.  If  practical 
from  an  operating  standpoint,  such  llirtl 
switches  shall  also  shtH  down  conveying 
equipment  supplying  work  to  the  tank 
<vi  The  provisions  of  paragraph  ^c) 

•  51  of  this  section  shall  apply  to  tanks 
having  a  liquid  surface  area  of  25  square 
feet  or  more  or  a  capacity  of  500  gallonr 
or  more 

^vD  Air  under  pres.sure  shall  not  be 
used  to  flll  or  to  agitate  oU  tanks. 

(vli)  Drain  facilities  from  the  bottom 
of  the  tank  may  be  combined  with  the 
oil  circulating  sy.stem  or  arranged  Inde¬ 
pendently  to  drain  the  oil  to  a  safe  loca¬ 
tion.  The  drain  valve  shall  be  operated 
automatically  with  approved  heat  actu¬ 
ated  devices  or  manually,  and  If  the 
latter,  the  valve  shall  be  operated  from 
a  safe  distance. 

•  2»  Flow  coat:  general  (|>  Except  as 
modified  in  this  paragraph,  all  of  the 
preceding  standards  for  dip  tanks  apply 

•  ill  All  piping  shall  be  strongly  erected 
and  rigidly  supported. 

(ill)  Paint  shall  be  supplied  by  direct 
low-pressure  pumping  arranged  to  au¬ 
tomatically  shut  down  by  means  of  ap- 
prove<l  heal  actua^  devices.  In  the  case 
of  fire,  or  paint  may  be  supplied  by  a 
gravity  tank  not  exceeding  10  gallons  In 
capacity. 


<lv)  The  area  of  the  sump  and  an> 
areas  on  winch  pa.nl  flows  should  be 
considered  the  area  of  dip  tank 

•  o-  Electrostatic  apparatus,  general 
'!•  Installation  and  use  of  electrostatic 
delesnna  equipment  shall  conform  to 
paragraphs  la)  through  (g)  of  this  sec¬ 
tion. 

(11)  Ele  trastatlc  apparatus  and  de¬ 
vices  used  In  connection  with  paint  de- 
tearlug  operation  shall  be  of  approved 
types. 

•  Ut)  Transformers,  powerpacks.  con¬ 
trol  apparatiis.  and  all  other  electrical 
poi  tions  of  me  equipment,  with  the  ex¬ 
ception  of  high  voltage  grid  and  their 
connections,  shall  be  located  outside  the 
vapor  area  or  shall  conform  to  the  re¬ 
quirements  of  paragraph  (e)  of  this 
section. 

(ivi  Electrodes  shall  be  of  substantial 
construction,  shall  be  rigidly  supported 
In  permanent  locations  and  shall  be 
effectively  Insulated  from  ground. 
Insulators  shall  be  nor.porous  and 
noocombustible. 

(V)  High  voltage  leads  to  electrodes 
shall  be  effectively  and  permanently 
supported  on  suitable  Insulators,  and 
shall  be  effectively  guarded  against  ac¬ 
cidental  contact  or  grounding  An  auto¬ 
matic  means  shall  be  provided  for 
grounding  and  discharging  any  accumu¬ 
lated  residual  charge  on  the  electrode 
as.sembly  or  the  secondary  circuit  of  the 
high  voltage  transformer  when  the  trans¬ 
former  primary  Is  disconnected  from  the 
source  of  supply. 

(vl)  A  space  shall  be  maintained  be¬ 
tween  goods  being  deteared  and  elec¬ 
trodes  or  conductors  of  at  least  twice  the 
sparking  distance  A  suitable  sign  stating 
the  £parklng  distance  shall  be  conspicu¬ 
ously  posted  near  the  assembly. 

(vlD  Goods  being  deteared  using  this 
electrostatic  process  are  to  be  supported 
on  conveyors.  The  conveyers  shall  be  so 
arranged  as  to  maintain  safe  distances 
between  the  goods  and  the  electrodes  at 
all  times.  All  goods  shall  be  so  supported 
as  to  prevent  any  swinging  or  movement 
which  would  reduce  the  clearance  to  less 
than  specified  in  subdivision  (vl)  of  this 
subparagraph 

(vill)  This  electrostatic  process  Is  not 
approved  where  goods  being  deteared  are 
manipulated  by  hand. 

(lx>  Electrostatic  apparatus  shall  be 
equipped  with  automatic  controls  which 
will  operate  without  time  delay  to  dis¬ 
connect  the  po-.ver  supply  to  the  high 
voltage  transformer  and  to  signal  the 
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operator  under  any  of  the  following 
conditions: 

(a>  Stoppage  of  ventilating  fans  or 
failure  of  ventilating  equipment  from 
any  cause. 

(b)  Stoppage  of  the  conveyor  carry¬ 
ing  goods  past  the  high  voltage  grid. 

(c)  Occurrence  of  a  ground  or  of  an 
imminent  ground  at  any  point  on  the 
high  voltage  system. 

(d)  Reduction  of  clearance  below  that 
speclfled  In  subdivision  (vl)  of  this 
subparagraph. 

(X)  Adequate  fencing,  railings,  or 
guards  sh^i  be  so  placed  about  the 
equipment  that  they,  either  by  their  lo¬ 
cation  or  character  or  both,  assure  that 
a  safe  isolation  of  the  process  Is  main¬ 
tained  from  plant  storage  or  personnel 
Such  railings,  fencing  and  guards  shall 
be  of  conducting  material,  adequately 
grounded,  and  should  be  at  least  6  feet 
from  processing  equipment. 

(xl)  Electrode  Insulators  shall  be  kept 
clean  and  dry. 

(xll)  The  detearing  area  shall  be 
ventilated  by  exhausting  adequate  air 
from  the  area  as  speclfled  in  paragraph 
(b)  of  this  section. 

(xill)  All  areas  for  detearing  shall  be 
protected  by  automatic  sprinklers  where 
thu  protection  Is  available  Where  this 
protection  Is  not  available,  other  ap¬ 
proved  automatic  extli^ulshlng  equip¬ 
ment  shall  be  provided. 

(xlv)  Drip  plates  and  screens  subject 
to  paint  deposits  shall  be  removable  and 
shall  be  taken  to  a  safe  place  for 
cleaning. 

(4>  Roll  coating  (1)  The  processes  of 
roll  coating,  spreading,  and  Impregnat¬ 
ing.  In  which  fabrics,  paper,  or  other 
materials  are  passed  directly  through  a 
tank  or  trough  containing  flammable 
or  combustible  liquids,  or  over  the  sur¬ 
face  of  a  roller  that  revolves  partially 
submerged  In  a  Class  I  or  Cla.ss  II  liquid, 
as  these  terms  are  defined  in  M910  106 
(a),  shall  conform  to  the  applicable  re- 
quinmenU  of  paragraphs  •a>  through 
(g)  of  this  section  and  In  addition  shall 
conform  to  subdivision  <11  >  of  this 
subparagraph. 

(ID  Adequate  arrangements  shall  be 
made  to  prevent  sparks  from  static  elec¬ 
tricity"  by  electrically  bonding  and 
grounding  all  metallic  rotating  and  other 
parts  of  machinery  and  equipment  and 
by  the  installation  of  .static  collectors  or 
maintaining  a  conductive  atmosphere 
such  as  a  high  relative  humidity. 


g  1910.109  Explosives  and  blasting 

(a)  Definitions  applicable  to  this  sec¬ 
tion — (1)  Blasting  agent.  Blasting 
agent — any  material  or  mixture,  consist¬ 
ing  of  a  fuel  and  oxidizer,  intended  for 
blasting,  not  otherwise  classified  as  an 
explosive  and  In  which  none  of  the  in¬ 
gredients  are  classifled  as  an  explosive, 
provided  that  the  finished  product,  as 
mixed  and  packaged  for  use  or  shipment, 
cannot  be  detonated  by  means  of  a  No.  8 
test  blasting  cap  when  unconflned. 

<2)  Explosive-actuated  poioer  devices. 
Explosive-actuated  power  device — any 
tool  or  special  mechanized  device  which 
Is  actuated  by  explosives,  but  not  includ¬ 
ing  propellant-actuated  power  devices 
Examples  of  explosive-actuated  power 
devices  are  Jet  tappers  and  jet 
perforators. 

(3)  Explosive.  Explosive — any  chemi¬ 
cal  compound,  mixture,  or  device,  the  pri¬ 
mary  or  common  purpose  of  which  is  to 
function  by  explosion,  l.e..  with  substan¬ 
tially  instantaneous  release  of  gas  and 
heat,  unless  such  compound,  mixture,  or 
device  Is  otherwise  specifically  classifled 
by  the  U.8.  Department  of  Transporta¬ 
tion:  see  49  CFR  Chapter  I.  The  term 
“explosives”  shall  include  all  material 
which  Is  cla.sslfled  as  Class  A.  Class  B. 
and  Class  C  explosives  by  the  U.S.  De¬ 
partment  of  Transportation,  and  In¬ 
cludes.  but  Is  not  limited  to  dynamite, 
black  powder,  pellet  powders,  initiating 
explosives,  blasting  caps,  electric  blast¬ 
ing  caps,  safety  fuse,  fuse  lighters,  fuse 
Igniters,  squibs,  cordeau  detonant  fuse. 
Instantaneous  fuse,  igniter  cord,  igniters, 
small  arms  ammunition,  small  arms  am¬ 
munition  primers,  smokeless  propellant, 
cartridges  for  propellant-actuated  power 
devices,  and  cartridges  for  industrial 
guns.  Commercial  explosives  are  those 
explosives  which  are  Intended  to  be  used 
In  commercial  or  Industrial  operations. 

Non  I:  ClMRtflcatloD  of  exploKlvn  U  de¬ 
scribed  by  the  U.S.  Department  of  Transpor¬ 
tation  w  follows  (see  40  CFR  Chapter  I) : 

(I)  Class  A  explosives.  Poase-sslng.  det¬ 
onating.  or  otherwise  maximum  hazard, 
such  as  dynamite,  nitroglycerin,  plciic 
arid,  lead  azide,  fulminate  of  mercury, 
black  powder,  blasting  caps,  and  deto¬ 
nating  primers. 

( II )  Class  B  explosives.  Poa*:esslng  flam¬ 
mable  hazard,  such  as  propellant  explo¬ 
sives  (including  some  smqkeless  propel¬ 
lants).  photokraphlc  flash  powders,  and 
some  special  fireworks. 


(ill)  Class  C  explosives.  Includes  cer¬ 
tain  ti'pes  of  manufactured  articles 
which  contain  Class  A  or  Class  B  explo¬ 
sives.  or  both,  as  components  but  in  re¬ 
stricted  quantities. 

<lv)  Forbidden  or  nof  atxeptable  ex¬ 
plosives.  Explosives  which  are  forbidden 
or  not  acceptable  for  transportation  by 
commpn  carriers  by  rail  freight,  rail  ex¬ 
press,  highway,  or  water  in  accordance 
with  the  regulations  of  the  UB.  De¬ 
partment  of  Transportation.  49  CFR 
Chapter  1. 

<4)  Highway.  Highway — any  public 
s^et,  public  alley,  or  public  road. 

PS)  Inhabited  building.  Inhabited 
building — a  building  or  structure  reg¬ 
ularly  used  in  whole  or  pait  as  a  place 
of  human  habitation.  The  term  "inhab¬ 
ited  building”  shall  also  mean  any 
church,  school,  store,  railway  passenger 
station,  airport  terminal  for  passengers, 
and  any  other  building  or  structure 
where  people  are  accustomed  to  congre¬ 
gate  or  assemble  but  excluding  any  build¬ 
ing  or  structure  occupied  in  connection 
anth  the  m'inufacture.  transportation, 
storage,  and  use  of  explosive^ 

<6)  Magazine.  Magazine — any  build¬ 
ing  or  structure,  other  than  an  explo¬ 
sives  manufacturing  building,  used  for 
the  storage  of  explosives. 

(7)  Motor  vehicle.  Motor  vehicle — any 
self-propelled  vehicle,  truck,  tractor, 
semitrailer,  or  truck-full  trailers  used 
for  the  transportation  of  freight  over 
public  highways. 

(8)  Propellant -actuated  power  de¬ 
vices.  Propellant-actuated  power  de¬ 
vices — any  tool  or  special  mechanized 
device  or  gas  generator  system  which  is 
actuated  by  a  smokeless  propellant  or 
which  releases  and  directs  work  through 
a  smokeless  propellant  charge. 

1(9)  Public  conveyance.  Public  convey¬ 
ance — any  railroad  car.  streetcar,  ferry, 
cab,  bus.  airplane,  or  other  veliicle  which 
Is  carrying  passengers  for  hlr^ 

(10)  Pyrotechnics.  Pyrotechnics — any 
combustible  or  explosive  compositions  or 
manufactured  articles  designed  and  pre¬ 
pared  for  the  purpose  of  producing 
audible  or  visible  effects  which  are  com- 
nmnlv  referred  to  as  fireworks. 

Cui)  Railway.  Railway— any  steam, 
elec  tric,  diesel  electric,  or  other  railroad 
or  railway  which  carries  pa.ssengers  for 
hire  on  the  particular  line  or  branch  in 


I  the  vicinity  where  explosives  are  stored 
or  where  exolosives  manufacturing 
buildings  are  situate^ 

(12)  Semiconduc^e  hose.  Semlcon- 
ductive  hose — a  h(3se  with  an  electrical 
resistance  high  enough  to  limit  flow  of 
stray  electric  currents  to  safe  levels,  yet 
not  so  high  as  to  prevent  drainage  of 
static  electric  charges  to  ground;  hose 
of  not  more  than  2  megohms  resistance 
over  Its  entire  length  and  of  not  less  than 
5.000  ohms  per  foot  meets  the  require¬ 
ment. 

(13)  Small  arms  ammunition.  Small 
arms  ammunition — any  shotgun,  rifle, 
pistol,  or  revolver  cartridge,  and  car¬ 
tridges  for  propellant-actuated  power  de¬ 
vices  and  industrial  guns  Military-type 
ammunition  containing  explosive-burst¬ 
ing  charges.  Incendiary,  tracer,  spotting, 
or  pyrotechnic  projectiles  is  excluded 
from  this  definition. 

(14>  Small  arms  ammunition  primers . 
Small  arms  ammunition  primers — small 
percussion-sensitive  explosive  charges, 
encased  in  a  cup.  used  to  Ignite  propel¬ 
lant  powder. 

(15>  Smokeless  prope/fanfs.  Smokeless 
propellants — solid  propellants,  common¬ 
ly  called  smokeless  powders  In  the  trade, 
used  in  small  arms  ammunition,  cannon, 
rockets,  propellant-actuated  power  de¬ 
vices.  etc. 

(16)  Special  industrial  explosives  de- 
vices  Special  industrial  explosives  de¬ 
vices — explosive-actuated  power  devices 
and  propellant-actuated  power  devices. 

(17)  Special  industrial  explosives  ma¬ 
terials.  Special  industrial  explosives  ma¬ 
terials — shaped  materials  and  sheet 
forms  and  various  other  extrusions,  pel¬ 
lets.  and  packages  of  high  explosives, 
which  Include  dynamite,  trinitrotoluene 
(TT^T).  pentaerythritol  tetranltrate 
(PETN) .  hexahydro-l.3.5-trtnitro-8-trl- 
azine  (RDX).  and  ether  similar  com¬ 
pounds  used  for  high-energy-rate  form¬ 
ing.  expanding,  and  shaping  In  metal 
fabrication,  and  for  dismemberment  and 
quick  reduction  of  scrap  metal 

(18»  Water  gels  or  slurry  explosives. 
These  comprise  a  wide  varietv  of  mate¬ 
rials  used  for  blasting  Thev  all  contain 
substantial  proportions  of  water  and 
high  pror>ortlons  of  ammonium  nitrate 
some  of  which  Is  in  solution  In  the  water 
Two  broad  classes  of  water  gels  are  (1) 
those  which  are  sensitized  by  a  materia! 
classed  as  an  explosive,  such  as  TNT  or 
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smokeless  powdo*.  (U)  those  which  con* 
tain  no  ingredient  classified  as  an  explo¬ 
sive;  these  are  senslUicd  with  metals 
such  as  aluminum  or  with  other  fuels. 
Water  gels  may  be  premixed  at  an  ex¬ 
plosives  plant  or  mixed  at  the  site  im¬ 
mediately  before  delivery  Into  the  bore¬ 
hole. 

(19)  DOT  spect/lcottofu.  Regulations 
of  the  Department  of  TransportaUon 

I  polished  in  49  CFR  Chapter  1. 

020)  DOT  reguUMona.  See  i  1910.109 
(^(19). 

(21  >  .^r  regairemefifs.  See  1 1910.109 
(a)(i9D 

<b)  Misc^Utneout  provisions  ~~  <1) 
General  hazard.  No  person  shall  store, 
handle,  or  transport  explosives  or  blast¬ 
ing  agents  when  such  storage,  handling, 
and  transportation  of  explosives  or  blast¬ 
ing  agents  constitutes  an  undue  hazard 
to  lifefyd  property. 

(2)  unauthorized  recipients.  No  per¬ 
son  shall  sell  or  give  away  any  explosive 
or  blasting  agent  to  any  unauthorized 
person. 

(3)  Disidap.  No  person  shall  sell,  dis¬ 
play.  or  expose  for  sale  any  escplosive  or 
blasting  agent  on  any  hi^way,  qUeet. 
sidea-alk.  public  way,  or  public  plac^ 

(c)  Storage  of  explosives — (1)  gen¬ 
eral  provisions.  (I)  All  Class  A.  Class  B. 
Class  C  explosives,  and  special  Industrial 
explosives,  and  any  new^  developed  and 
unclassified  explosives,  shall  be  kept  In 
magazines  which  meet  the  requirements 
of  this  paragraph. 

(11)  Blasting  caps,  tiectric  blasting 
cmK.  detonating  primers,  and  primed 
cartridges  shall  not  be  stored  in  the  same 
magazine  with  other  explosives. 

(ill)  Ground  around  magazines  shall 
slope  away  for  drainage.  The  land  sur¬ 
rounding  magazines  shall  be  kept  clear  of 
brush,  dried  grass,  leaves,  and  other 
materials  for  a  distance  of  at  least  25 
feel. 

(Iv)  Magazines  as  required  by  this 
paragraph  shall  be  of  two  classes; 
namely.  CTlass  I  magazines,  and  Class  U 
magazines. 

(V)  Class  X  magazines  shall  be  re¬ 
quired  where  the  quantity  of  explosives 
stored  is  more  than  50  pounds.  Class  n 
magazines  may  be  used  where  the  quan¬ 
tity  of  explosives  stored  is  50  pounds  or 
less. 

(Vi)  Class  I  magazines  shall  be  located 
away  from  inhabited  buildings,  passenger 


railways,  and  public  highways  and  from 
other  magazines  in  confomuty  with 
Table  H>21. 

Tails  B-3t— AMtniCAN  Tarls  or  Distincc*  roi 

StORAOB  09  ExrLOStTSS 

As  revised  tod  Approved  b*  ihe  losUtute  oT  Mtkers  of 
£Si>10UVM,  JjocS. 

Eiptodvrs  DtsUnces  In  feet  when  stevnite  to 


1.  "NAtural  nricnns  natural 

features  of  the  ground,  aueh  ea  hiUs.  or  tim> 
ber  of  sufficient  der\s!ty  that  the  eurround* 
tng  exposures  which  require  protection  can¬ 
not  be  seen  from  the  magazine  when  tbe 
trees  are  bare  of  leaves 

Hots  3.  ’’Artlfletal  barricade”  aneans  an 
artificial  mound  or  revetted  wall  of  earth 
of  a  minimum  thickness  of  three  feet. 

NoTX  S.  "Barricaded'*  means  that  a  build¬ 
ing  containing  explosives  Is  effectually 
screened  from  a  magazine,  building,  railway, 
or  hlgnway.  either  by  a  natural  barricade, 
or  by  an  artificial  barricade  of  such  height 
that  a  straight  line  from  the  top  of  any 
sidewall  of  the  building  containing  evplo- 
elves  to  the  eave  line  of  any  magarine.  or 
building,  or  to  a  point  13  feet  above  the 
center  of  a  railway  or  highway,  will  pass 
through  Buch  Intervening  natural  or  artifi¬ 
cial  barricade. 

NoTB  4  When  two  or  more  storage  maga- 
sices  are  located  on  the  same  property,  each 
magazine  must  comply  with  the  minimum 
distances  specified  from  Inhabited  buildings, 
railways,  and  highways,  and  in  addition,  they 
should  be  separated  from  each  other  by  not 
leas  than  the  distances  ebown  for  **8epanrtloo 
of  Magazines.”  except  that  the  quantity  of 
explosives  contained  to  cap  magazines  shall 
govern  in  regard  to  the  spacing  of  said  ei^ 
magazines  from  magszlnes  containing  other 
expioslvsi  If  any  two  or  more  magazlnee  are 
separated  from  each  other  by  leas  than  the 
specified  '‘Separation  of  Magazines"  dis¬ 
tances.  then  such  two  or  more  magazines, 
as  a  group,  must  be  considered  as  one  maga¬ 
zine.  and  the  total  quantity  of  explosives 
stored  In  such  group  must  treat^  as  If 
stored  In  a  single  magazine  located  on  the 
site  of  any  magazine  uf  the  group  and  must 
comply  with  the  minimum  of  distances  spec¬ 
ified  (Voro  other  magazines.  Inhabited  build¬ 
ings.  railways,  and  highways. 

Note  6  IVils  table  applies  only  to  the 
manufacture  and  permanent  storage  of  com¬ 
mercial  explosives.  It  Is  not  sppllcable  to 
transportation  of  explosives,  or  sny  handling 
or  temporary  storage  necessary  or  incident 


thereto  It  Is  not  Intended  to  apply  to  bombs, 
projectiles,  ot  other  heavily  encased  ex¬ 
plosives. 

(vll)  Except  as  provided  In  subdivi¬ 
sion  (viii)  of  this  subparagraph,  class  n 
magazines  shall  be  located  In  coAXorm- 
ity  with  Table  H-21.  but  may  be  permit¬ 
ted  in  warehouses  and  in  wholesale  and 
retail  establishments  when  located  on 
a  floor  which  has  an  entrance  at  out¬ 
side  grade  level  and  the  magazine  Is  lo¬ 
cated  not  more  than  to  feet  from  such 
an  entrance  Two  class  n  magazines 
may  be  located  In  the  same  building 
when  one  is  used  only  for  blasting  caps 
in  quantities  not  in  excess  of  5.00G  caps 
and  a  distance  of  10  feel  is  malntalneU 
between  magazines 

(viil)  When  used  for  temporary  stor¬ 
age  at  a  site  for  blasting  operations, 
class  n  magazines  shall  be  located  away 

(from  [neighboring  inhabited  buildings, 
railways,  highways,  an^  other  maga¬ 
zines  A  distance  of  at  least  one  hundred 
and  fifty  (150)  feet  shall  be  maintained 
between  class  11  magazines  and  the  work 
In  progress  when  the  quantity  of  explo¬ 
sives  kept  therein  Is  in  excess  of  25 
pounds,  and  at  least  50  feet  when  the 
quantity  of  explosives  is  25  pounds,  or 
less. 

(ix)  This  paragraph  (c)  does  not  apply 
to: 

(a>  Stocks  of  small  arms  ammunition, 
propellant-actuated  p()wer  cartridges, 
small  arms  ammunition  primers  In 
quantities  of  less  than  750.000.  or  of 
smokeless  propellants  in  quantities  less 
than  750  pounds: 

(M  Explosive-actuated  power  devices 
when  In  quantities  less  than  50  pounds 
net  weight  of  explosives; 

(c)  Fuse  lighters  and  fuse  Igniters, 
(d)  Safety  fuses  other  than  cordeau 
detonant  fuses. 

(2)  Construction  of  magazines^aen- 
eral.  (1)  Magazines  shall  be  constructed 
in  conformity  with  the  provisions  of 
this  paragraph. 

(ID  Magazines  for  the  storage  of  ex¬ 
plosives.  o^er  than  black  powder.  Class 
B  and  Class  C  explosives  ^all  be  bullet 
resistant,  weather  resistant,  fire  resist¬ 
ant.  and  ventilated  sufflclently  to  protect 
the  explosive  in  the  specifle  Icxiallty 
Magazines  used  only  for  storage  of  black 
powder.  Class  B  and  Class  C  explosives 
shall  be  weather  resl.stant.  fire-resistant, 
and  have  ventilation  Magazines  for  stor¬ 
age  of  blasting  and  electric  b1a.stlng  caps 
shall  be  weather  resistant,  fire-resistant, 
and  ventilated. 
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(Ill)  Property  upon  which  (^ass  1  mag¬ 
azines  are  located  and  property  where 
Class  H  magazines  are  located  outside  of 
buildings  shall  be  posted  witl^gns  read¬ 
ing  "Explosives — Keep  Off.’*f§uch  signs 
shall  be  located  so  as  to  minimiiie  the 
possibility  of  a  bullet  traveling  in  the 
direction  of  the  magazine  If  anyone 
shoots  at  the  sig^ 

(lv>  Magazines  requiring  heat  sfiall  be 
heated  by  either  hot- water  radiant  heat¬ 
ing  with  the  magazine  building:  or  air 
directed  into  the  magazine  building  over 
either  hot  water  or  low  pressurt;  steam 
(15psi.g.)  coils  located  outside  the  mag¬ 
azine  building. 

(V)  The  magazine  beating  systems 
shall  meet  the  following  requirements: 

(a)  The  radiant  heating  coils  within 
the  building  shall  be  Installed  In  such 
a  manner  that  the  explcsives  or  explo¬ 
sives  containers  cannot  contact  the  coils 
and  air  Is  free  to  circulate  between  the 
colls  and  the  explosives  or  explosives 
containers. 

(bi  The  heating  ducts  shall  be  in¬ 
stalled  in  such  a  mariner  that  the  hot¬ 
air  discharge  from  the  duct  is  not 
directed  against  the  explosives  or  ex¬ 
plosives  conuiners. 

<c)  The  heating  device  used  In  connec¬ 
tion  with  a  magazine  shall  have  controls 
which  prevent  the  ambient  building  tem¬ 
perature  from  exceeding  130*  P. 

(d)  The  electric  fan  or  pump  u.«ed  In 
the  heating  system  for  a  magazine  shall 
be  mounted  outside  and  separate  from 
the  wall  of  the  magazine  and  shall  be 
grounded. 

(e»  The  electric  fan  motor  tnd  the 
controls  for  electrical  heating  devices 
used  In  heating  water  or  steam  shall  have 
overloads  and  disconnects,  which  com¬ 
ply  with  subpart  S  of  this  part.  All  elec¬ 
trical  switch  gear  shall  be  locat(^d  a 
minimum  distance  of  25  feet  from  the 
ma;.azlne. 

(/)  The  heating  source  for  water  or 
steam  shall  be  separated  from  the  mag¬ 
azine  by  a  di.«:tance  of  not  less  than  25 
feet  when  electrical  and  50  feet  when 
fuel  fired  The  area  between  the  heating 
unit  and  the  magazine  shall  be  cleared 
of  all  combustible  materials. 

(p>  The  storage  of  explosives  and  ex¬ 
plosives  containers  in  the  magazine  shall 
allow  uniform  atr  circulation  so  prod¬ 
uct  temperature  uniformity  can  be 
maintained. 

(vtj  When  lights  are  neces.sary  Inside 
the  magazine,  electric  safety  flashlight, 
or  electric  safety  lanterns  shall  be  used 


(3)  Construction  of  Class  I  magazines. 
(li  Class  1  magazines  shall  be  ol  masonry 
construction  or  of  wood  or  of  metal  (xin- 
structlon,  or  a  combination  of  these 
types.  Thickness  of  masonry  units  shall 
not  be  less  than  8  inches.  Hollow  ma.sonry 
units  used  in  construction  required  to 
be  bullet  resistant  shall  have  all  hollow 
spaces  filled  with  weak  cement  or  well- 
tamped  sand.  Wood  constructed  walls, 
required  to  be  bullet  resistant,  shall  have 
at  least  a  6-lnch  space  between  interior 
and  exterior  sheathing  and  the  space  be¬ 
tween  sheathing  shall  be  filled  with  well- 
tamped  sand.  Metal  wall  construction, 
when  required  to  be  bullet  resistant,  shall 
be  lined  with  brick  at  least  4  inches  in 
thickne&s  or  shall  have  at  least  a  6-inch 
sandfill  between  interior  and  exterior 
«*alls. 

(ii>  Floors  and  roofs  of  masonry  mag¬ 
azines  may  be  of  wood  construction 
Wood  floors  shall  be  tongue  and  grooved 
lumber  having  a  nominal  thickness  of 
1  inch. 

(ill)  Roofs  required  to  be  bullet  resist¬ 
ant  shall  be  protected  by  a  sand  tray  lo¬ 
cated  at  the  line  of  eaves  and  covering 
the  entire  area  except  that  necessary  for 
ventilation.  Sand  in  the  sand  tray  shall 
be  maintained  at  a  depth  of  not  less  than 
4  inches. 

(lv>  All  wood  at  the  exterior  of  mag¬ 
azines.  Including  eaves,  shall  be  pro¬ 
tected  by  being  covered  with  black  or 
galvanized  steel  or  aluminum  metal  of 
thick  ne.«s  of  not  less  than  No  26  gege 
All  nails  exposed  to  the  interior  of  mag¬ 
azines  shall  be  W'ell  countersunk. 

(v)  PoimcJatlons  for  magazines  shall 
be  of  substantial  comtruction  and  ar¬ 
ranged  to  proWde  good  cross  ventilation 

(vD  Magazines  shall  be  ventilated  suf¬ 
ficiently  to  prevent  dampness  and  heat¬ 
ing  of  stored  explosives.  Ventilating 
openings  shall  be  screened  to  prevent 
the  entrance  of  sparks. 

(viD  Gpeninw  to  magazines  shall  be 
restricted  to  that  neces-sarv  for  the  place¬ 
ment  and  removal  of  stocks  of  explo¬ 
sives.  Doors  for  openings  in  magazines 
for  Class  A  explosives  sha'l  be  bullet 
re.clstant  Doors  for  magazines  not  re¬ 
quired  to  be  bullet  resistant  shall  be 
de.^^igned  to  prevent  unauthorized  en- 
trance  to  the  magazine. 

Q^ii)  Magazines  shall  be  provided 
with  substantial  means  for  locking:  locks 
shall  be  provided  and  magazine  doors 
.shall  be  kept  locked,  except  during  the 
time  of  placement  and  removal  of  stocks 
of  explosive^ 


(ix)  Provisions  shall  be  made  to  pre¬ 
vent  ihe  piUng  of  clocks  ol  explosives 
dnecUy  against  masonry  walls,  bnek- 
Imed  or  sand-fllied  metal  walls  and 
single-thickness  metal  walls;  such  pro¬ 
tection.  however,  shall  not  interfere  with 
pro{>cr  ventilation  at  the  interior  of 
aide  and  end  walls. 

(4)  Construction  of  Class  il  maca- 
(1»  Class  Tl  magazines  shall  be  of 
wood  or  metal  construction,  or  a  combi¬ 
nation  thereof. 

(ii)  W(x>d  magazine-s  of  this  class  shall 
have  sides,  bottom,  and  cover  constructed 
of  2-inch  hardwood  boards  well  braced 
at  corners  and  protcded  by  being  en¬ 
tirely  covered  with  sheet  metal  of  not 
1CS.S  than  No.  20  gage.  Ail  nails  exposed 
to  the  interior  of  the  macazme  shall  be 
well  countersunk.  All  metal  magazines 
of  this  class  shall  have  sides,  bottom,  and 
cover  constructed  of  sheet  metal,  and 
shall  be  lined  with  three-elghlh.s-inch 
plywood  or  equivalent.  E^ges  of  metal 
covers  shall  ovei  lap  sides  at  lea.st  1  inch. 

(hi)  Covers  for  both  wood- and  metal- 
consinirted  magazines  of  this  class  sliall 
be  proviacd  with  substantial  strap  hmges 
and  shall  be  prov^ed  with  substantial 
means  for  iocklng.Eovers  shall  be  kept 
locked  exicpt  during  the  placement  or 
removal  of  exr)losiv<^ 

(Iv)  Magazines  of  tills  class  shall  be 
painted  red  and  shall  bear  lettering  In 
white,  on  all  sides  and  top.  at  Ica.st  3 
inches  high.  ’‘Exiiloslvcs — Keep  Plre 
Away."  Class  II  magazines  when  located 
in  warehouses,  and  in  wholesale  and  re¬ 
tail  establishments  shall  be  provided  witn 
sub.stantial  wheels  or  casters  to  facilitate 
ea.sy  removal  In  the  case  of  Are.  Where 
necessary  due  to  climatic  condliions. 
Cla^s  II  magazine.^  shall  be  ventilated 
(.5)  Storage  within  magazines.  «D 
Packages  of  explosives  shall  be  laid  fiat 
with  top  side  up.  Black  powder  when 
stored  in  magazines  with  other  explo¬ 
sives  shall  be  stored  separately  Black 
l>owdcr  stored  in  kegs  shall  be  stored  on 
ends,  bungs  down,  or  on  side,  scams 
down.  Corresponding  grades  and  brands 
shall  be  stored  together  in  such  a  man¬ 
ner  that  brands  and  grade  marks  show. 
All  stocks  shall  be  stored  so  as  to  be  eas- 
ilv  counted  and  checked.  Pa^-kages  of 
explosives  shall  be  piled  In  a  stable  man¬ 
ner  When  any  kind  of  explosive  is  re¬ 
moved  from  a  magazine  for  use  the  old¬ 
est  explosive  of  that  particular  kind  shall 
always  be  taken  first. 

till  Packages  of  explosives  shall  not 
be  unpacked  or  rejiackcd  m  a  magazine 


nor  witliin  50  feet  of  a  magazine  or  In 
close  proximity  to  other  explosives.  Tools 
u.'Cd  for  opening  pacKages  of  explosives 
shall  be  constructed  of  non.sparking  ma- 
teirnhs.  except  tjiai  metal  slitters  may  be 
UbCd  for  opening  fiberboard  boxes.  A 
wood  wedge  and  a  fiber,  rubber,  or  wood 
mallet  shall  be  used  for  opening  or  clos¬ 
ing  wood  packages  of  explosives  Opened 
pa-  kages  of  explosives  shall  be  securely 
closed  before  being  returned  to  a 
mai^azine. 

till)  Magazines  shall  not  be  ased  for 
the  storage  of  any  metal  tools  nor  any 
commodity  except  explosives,  but  this 
restriction  shall  not  apply  to  the  storage 
of  blasting  agents  and  bla.sting  supplies. 

(Iv)  Magazine  floors  shall  be  regu¬ 
larly  .swept,  kept  clean,  dry.  free  of  grit, 
paper,  empty  a'-ed  packages,  and  rub¬ 
bish.  Brooms  and  other  cleaning  uten¬ 
sils  shall  not  have  any  spark-producing 
metal  parts.  Sweepings  from  floors  of 
magazines  shall  be  properly  disposed 
of  Magazine  floors  stained  with  nitro¬ 
glycerin  shall  be  cleaned  according  to 
Instruction.^  by  the  manufacturer. 

(v)  When  any  explosive  ha.s  deterio¬ 
rated  to  an  extent  that  it  Is  in  an  unstable 
or  dangerous  condition,  or  If  nitro¬ 
glycerin  leaks  from  any  explosives,  then 
the  person  in  possession  of  such  explosive 
shall  immediately  proceed  to  destroy 
.such  explosive  in  accordance  with  the 
Instructions  of  the  manufacturer  Only 
experienced  pers^ons  shall  be  allowed  to 
do  the  work  of  destroying  explasives. 

(vD  When  magazines  need  inside  re¬ 
pairs,  all  explosives  shall  be  removed 
therefrom  and  (he  floors  cleaned  In 
making  outside  repairs,  if  there  Is  a 
pos.sibiIity  of  caii'^mg  sparks  or  fire  the 
explosives  shall  be  removed  from  the 
n^agazine  Explosives  removed  from  a 
magazine  under  repair  shall  either  be 
placed  in  another  magazine  or  placed 
a  ■'^afe  distance  from  the  magazine  where 
»hev  .shall  be  prof)erly  guarded  and  pro¬ 
tected  until  repairs  have  been  completed, 
when  they  shall  be  returned  to  the 
magazine. 

<vili  Smoking,  matches,  open  flames, 
spark-producing  device.*;,  and  firearms 
‘except  firearms  carried  by  guards)  shall 
not  be  permitted  inside  of  or  within  50 
feet  of  magazines.  The  land  surrounding 
a  magazine  shall  be  kept  clear  of  all 
combustible  material.^  for  a  distance  of 
at  lea.st  25  feel  rombiptihle  materials 
shall  not  be  stored  within  50  feet  of 
magazines. 
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(vUl)  Magazines  shall  be  In  the 
^arge  of  a  competent  person  at  all  times 
j,'ho  shall  be  at  least  21  years  o!  a£^  and 
who  shall  be  held  re<:ponslble  for  the 
enforcement  of  aU  safely  precautions. 

<1x1  Explosives  recovered  from  blast¬ 
ing  misflres  shall  be  placed  in  a  separate 
magazine  until  competent  persc^nnel  has 
determined  from  the  manufacturer  the 
method  of  disposal  Caps  recovered  from 
bUustmg  misfires  shall  not  be  reused. 
Such  explosives  and  caps  shall  then  b.; 
disposed  of  in  the  manner  recommended 
by  the  manufacturer. 

(d)  Transportation  of  explosives — <1) 
Otnerat  provisions.  (1)  No  employee  .<ihall 
be  allowed  to  smoke,  carry  matches  or 
any  other  flame-producing  device,  or 
carry  any  firearms  or  loaded  cartridges 
while  In  or  near  a  motor  vehicle  trans¬ 
porting  explosives:  or  drive,  load,  or 
unload  such  vehicle  in  a  careless  or  reck- 
le^  manner. 

Cjl)  Explosives  shall  not  be  carried 
or  transported  in  or  upon  a  public  con¬ 
veyance  or  vehicle  carrying  passengers 
for  hir^ 

(ill)  Explosives  shall  not  be  trans¬ 
ferred  from  one  vehicle  to  another  within 
the  confines  of  tiny  Jurisdiction  (city, 
county.  State,  or  other  atea)  without  in¬ 
forming  the  fire  and  police  departments 
theieof.  In  the  event  of  breakdown  or 
collision  the  local  fire  and  police  de¬ 
partments  shall  be  promptly  notified  to 
help  safeguard  such  emergencies.  Ex¬ 
plosives  shall  be  transferred  from  the 
disabled  vehicle  to  another  only,  when 
proper  and  qualified  supervision  Is 
provided. 

<iv)  Blasting  caps  or  electric  blasting 
caps  shall  not  be  transported  over  the 
hlghw'ays  on  the  same  vehicles  with  other 
explosives. 

(2)  Transportation  vehicles.  (1>  Ve¬ 
hicles  used  for  transporting  explosives 
shall  be  .strong  enough  to  carry  the  load 
without  difficulty  and  be  in  good  me¬ 
chanical  condition.  If  vehicles  do  net 
have  a  closed  body,  the  body  shall,  be 
covered  with  a  flameproof  and  moisture- 
proof  tarpaulin  or  other  effective  pro¬ 
tection  against  moisture  and  sparks.  All 
vehicles  used  for  the  transportation  of 
explosives  shall  have  tight  floors,  and 
any  exposed  spark-produemg  metal  on 
the  Inside  of  the  b<^y  shall  be  covered 
with  wood  or  other  nonsparking  ’materi¬ 
als  to  orevpnt  contact  with  packages  of 
explosives.  Patkages  of  explosives  shall 
not  he  loaded  above  the  sides  if  an  open- 
b(xly  vehicle. 


<U)  Every  vehicle  used  for  transport¬ 
ing  explosives  and  oxidizing  materials 
listed  1x1  <a)  of  this  subdivision  stali 
be  marked  as  follows: 

(a)  Exterior  markings  or  placards  re¬ 
quired  on  applicable  vehicles  shall  be 
as  follows  for  the  various  classes  of 
commodities: 


Commodity 

ExplotivM.  Class  A.  any 
quantity  or  a  eom- 
blnatloQ  of  Claas  A 
and  Class  B  axplo- 
slves. 

Bxphialves.  Class  B,  any 
quantity. 

Oxidising  matarlal 
(blasting  agenu. 
ammonium  nitrate, 
etc.).  1,000  pounds 
or  more  gross 
weight. 


Type  o/  marking 
or  placard 

Explosives  A  (R<;d 
lecters  on  white 
background). 


Explosives  B  (Red 
letters  on  white 
background). 

Oxidizers  (Yellow 
letters  on  black 
background) . 


fT?))  Each  marking  or  placard  shall 
consist  of  letters  not  less  than  4  lnche.s 
high,  in  the  color  specified,  us.iig  ap¬ 
proximately  a  %-inch  stroke.  The  plac¬ 
ard  must  be  larger  than  the  lettering 
required  thereon  by  at  least  1  Inch  at 
the  top  and  bottom  sides.  Such  marking 
or  placard  described  tn  subdivision  (u) 
.shall  be  contained  in  an  area  on  the  ve¬ 
hicle  which  has  no  other  marking,  let¬ 
tering.  or  graphic  display  for  at  least 
3  mches  in  each  directlogj 

(c)  Such  markings  or  placards  sAall 
be  displayed  at  the  front,  rear,  and  on 
each  side  of  the  motor  vehicle  or  trailer 
or  other  cargo  carrying  body  while  it 
contains  explosives  or  other  dangerous 
articles  of  such  type  and  In  such  quantity 
as  specified  In  (a)  of  this  subdivision 
The  front  marking  or  placard  may  be 
displayed  on  the  front  of  either  the 
truck,  truck  body,  truck  tractor  or  the 
trailer. 

(d)  Any  motor  vehicle,  trailer,  or  other 
cargo-carrying  body  contaiHinr?  more 
than  one  kind  of  explosive  os  well  as  an 
oxidizing  material  requiting  a  placard 
under  the  provisions  of  subdivision  (a) , 
the  agiiregate  gross  weight  of  which 
touls  1.000  pounds  or  more,  shall  be 
marked  or  placarded  ’’Dangerous*’  as 
well  as  "Explosive  A"  or  "Explosive  B" 
as  appropriate.  If  explosives  Class  A  and 
explosives  Cla.s8  B  are  loaded  on  the 
same  vehicle,  the  "Explosives  B"  marking 
need  not  be  displayed. 

(e)  In  any  combination  of  two  or 
more  vehicles  containing  explosives  or 
other  dangerous  articles  each  vehicle 


shall  be  marked  or  placarded  as  to  Its 
contents  and  in  accordance  with  lo)  and 
(c>  of  this  subd.vision 

(lii)  Each  motor  vehicle  used  for  iran.s- 
porting  explosives  shall  be  equipped  witii 
a  minimum  of  two  extinguishers,  each 
having  a  rating  of  at  least  10-BC. 

1(21  Only  extinguishers  listed  or  ap 
proved  by  Underwriters’  Laboratories, 
Inc .  or  the  Factory  Mutual  Engmeenng 
Corp.  shall  be  deemed  suitable  for  use 
on  explosives-carrytng  vehicles. 

(b>  Extingul.shers  shall  be  filled  and 
ready  for  Immediate  u.se  and  located 
near  the  driver's  seat.  Extinguishers  shall 
be  examined  periodically  by  a  competent 
person. 

(Iv)  A  motor  vehicle  used  for  trans¬ 
porting  explosives  shall  be  given  the  fol¬ 
lowing  inspection  to  determine  that  it 
Is  in  proper  condition  for  safe  lran.spor- 
bation  of  explosives: 

(a>  Fire  extinguishers  shall  be  filled 
and  In  working  order. 

(b)  Ail  electrical  wiling  shall  be  com¬ 
pletely  protected  and  securely  fastened 
to  prevent  short-circuiting. 

(c)  Chassis,  motor,  pan.  and  underside 
of  body  shall  be  reasonably  clean  and 
free  of  excess  oil  and  grease. 

(d)  Fuel  tank  and  feedUne  shaU  be 
secure  and  have  no  leaks. 

(e)  Brakes,  lights,  horn,  windshield 
wipers,  and  steering  apparatus  shall 
function  properly. 

(/>  Tires  .shall  be  checked  for  proper 
Inflation  and  defects. 

(ff)  The  vehicle  shall  be  In  proper  con¬ 
dition  in  every  other  respect  and  ac¬ 
ceptable  for  handling  explosives. 

(3)  Operation  of  transportation  ceM- 
cics  (1>  Vehicles  transporting  explosives 
shall  only  be  driven  by  yid  be  In  the 
charge  of  a  driver  who  Isy^vslcally  fit. 
careful,  capable,  reliable,  able  to  read 
and  write  the  English  language,  and  not 
addicted  to  the  use.  or  under  the  influ¬ 
ence  of  intoxicants,  narcotics,  or  other 
dangerous  drugs,  and  njn  less  than  31 
years  of  age.  He  shall  ^familiar  with 
the  trafilc  regulations.  State  laws,  and 
the  provisions  of  this  section. 

(U)  Except  under  emergency  condi¬ 
tions.  no  vehicle  transporting  explosives 
shall  be  parked  before  reaching  its  desti¬ 
nation.  even  though  attended,  on  any 
.  public ^reet  adjacent  to  or  In  proximity 
I  t^o  anv’ibfldfe.e.  tunnel,  dwelling,  building. 
I  (^place  where  people  workjeongregate. 
I  or  assemblO 

(Hi)  Every  motor  vehicle  transporting 
any  qusuitUy  of  Class  A  or  Class  B  ex¬ 


plosives  shall,  at  all  times,  be  attended  by 
a  driver  or  other  attendsmt  of  the  motor 
earner.  This  attendant  shall  have  been 
made  aware  of  the  class  of  the  explosive 
material  tn  the  vehicle  and  of  Its  Inher¬ 
ent  dangers,  and  shall  have  been  In¬ 
structed  In  the  measures  and  procedures 
to  be  followed  in  order  to  protect  the 
public  from  those  dangers.  He  shall  have 
been  made  familiar  with  the  vehicle  he  Is 
aasigned.  and  shall  be  trained,  supplied 
with  the  necessary  means,  and  author¬ 
ized  to  move  the  vehicle  when  required. 

(a)  For  the  purpose  of  this  subdivi¬ 
sion.  a  motor  vehicle  shall  be  deemed 
"attended"  wily  when  the  driver  or  other 
attendant  is  physically  on  or  In  the  v^- 
cle,  or  has  the  vehicle  within  his  field  of 
vision  and  can  reach  It  quickly  and  with¬ 
out  any  kind  of  interference  "attended” 
also  means  that  the  driver  or  attendant 
Is  awake,  alert,  and  not  engaged  In  other 
duties  or  activities  which  may  divert  his 
attention  from  the  vehicle,  except  for 
necessary  communication  with  public 
officers,  or  representatives  of  the  carrier 
shipper,  or  consignee,  or  except  for  nec- 
es.sary  absence  from  the  vehicle  to  ob¬ 
tain  food  or  to  provide  for  his  physical 
comfort. 

(b>  However,  an  explosive-laden  vehi¬ 
cle  may  be  left  unattended  if  parked 
within  a  securely  fenced  or  walled  area 
with  all  gates  or  entrances  locked  where 
parking  of  such  vehicle  Is  otherwise  per¬ 
missible.  or  at  a  magazine  site  estab¬ 
lished  solely  for  the  purpose  of  storing 
explosives. 

(iv>  No  spark-producing  metal,  spark- 
producing  metal  tools,  oils,  matches,  fire¬ 
arms.  electric  storage  batteries,  flam¬ 
mable  substances,  acids,  oxidizing  mate¬ 
rials.  or  corrosive  compounds  shall  be 
carried  In  the  body  of  any  motor  truck 
and  or  vehicle  transporting  exploslvea, 
unless  the  loading  of  such  dangerous 
articles  and  the  explosives  comply  with 
U  S.  Department  of  Transportation 
regulations. 

(v>  Vehicles  transporting  explosives 
shall  avoid  congested  areas  and  heavy 
traffic.  Where  routes  through  congested 
areas  have  been  designated  by  local  au¬ 
thorities  such  routes  shall  be  followed. 

(vli  Delivery  shall  only  be  made  to 
authorized  persons  and  into  authorized 
magazines  or  authorized  temporary  stor¬ 
age  or  hBDdllng  areas. 

(e)  Vse  of  explosives  and  blastinp 
aaents — ( 1 )  General  provisions.  (1) 
While  explosives  are  being  handled  or 
used,  smoking  shall  not  be  permitted  and 
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DO  one  near  the  explosives  shall  possess 
matches,  open  light  or  other  fire  or  flame. 
No  person  shall  be  allowed  to  handle  ex¬ 
plosives  while  under  the  Influence  of  in¬ 
toxicating  liquors,  narcotics,  or  other 
dangerous  drugs. 

(U)  Original  containers  or  Class  n 
magazines  shall  be  used  for  caking 
detonators  and  other  explosives  from 
storage  magazines  to  the  blasting  area. 

(Ul)  When  blasting  is  done  in  con¬ 
gested  ar^  or  in  close  proximity  to  a 
I  structure.Q^ilway,  or  highway  or  any 
other  Installation  that  may  be  damaged, 
the  blast  shall  be  covered  before  firing 
adth  a  mat  constructed  so  that  It  Is  capa¬ 
ble  of  preventing  fragments  from  being 
thrown. 

(Iv)  Persons  authorized  to  prepare 
explosive  charges  or  conduct  blasting  op¬ 
erations  shall  uae  every  reasonable  pre¬ 
caution.  Including  but  not  limited  to 
warning  signals,  flags,  barricades,  or 
woven  wire  mats  to  insure  the  safe^  of 
the  general  public  and  workmen. 

<v>  Blasting  operations  shall  be  con¬ 
ducted  during  di^llght  hours. 

(vl)  Whenever  blasting  Is  being  con¬ 
ducted  in  the  vicinity  of  gas,  electric, 
water,  fire  alarm,  telephone,  tei^raph, 
and  steam  utilities,  the  blaster  shall 
notify  the  appropriate  representatives  of 
such  utilities  at  least  24  hours  tn  advance 
of  blasting,  specifying  the  location  and 
intended  time  of  such  blasting.  Verbal 
notice  shall  be  confirmed  with  written 
notice. 

(vU)  Due  precautions  shsU  be  taken 
to  prevent  accidental  discharge  of  elec¬ 
tric  blasting  caps  from  current  induced 
by  radar,  radio  transmitters,  lightning, 
a^acent  powerlmea,  dust  storms,  or 
other  sources  of  extraneous  electricity. 
These  precautions  shall  Include: 

(a)  The  suspension  of  all  blasting  op¬ 
erations  and  removal  of  persons  from  the 
blasting  area  during  the  approach  and 
progress  of  an  electric  storm. 

(b)  The  posting  of  signs  warning 
against  the  use  of  mobile  radio  trans¬ 
mitters  on  all  roads  within  350  feet  of 
the  blasting  operations. 

(2)  Storage  at  use  sites.  (1)  Eknpty 
boxes  and  paper  and  fiber  packing 
materials  which  have  previously  con¬ 
tained  high  explosives  shall  not  be  used 
again  for  any  purpose,  but  shall  be  de¬ 
stroyed  by  burning  at  an  approved  Iso¬ 
lated  location  out  of  doors,  and  no  person 
shall  be  nearer  than  100  feet  after  the 
burning  has  started. 


(U)  Containers  of  explosives  shall  not 
be  opened  In  any  magazine  or  within  50 
feet  of  any  magazine.  In  opening  kegs 
or  wooden  cases,  no  sparking  metal  tools 
shall  be  used;  wood*'n  wedges  and  either 
wood,  fiber  or  ruboe*  mallets  shall  be 
used.  Nonsparking  r.etUUc  slitters  may 
be  used  for  opening  fibe.  board  cases. 

(ill)  Explosives  or  blasting  equipment 
that  are  obviously  deteriorated  or  dam¬ 
aged  shall  not  be  used. 

<lv)  No  explosives  shall  be  abandoned. 

(3)  Loading  of  explosives  in  bloxf 
holes.  (1)  All  drill  holes  shall  be  suffi¬ 
ciently  large  to  admit  freely  the  Insertion 
of  the  caitridWs  of  explosives. 

(II)  *ramplng  shall  te  done  cmly  with 
wood  rods  without  exposed  metal  parts, 
but  nonsparking  metal  connectors  may 
be  used  for  Jointed  poles.  Violent  tamping 
shall  be  avoided.  Primed  cartridges  shall 
not  be  tamped. 

(III)  When  loading  blasting  agents 
pneumatically  over  electric  blasting  caps, 
semiconductlve  delivery  hose  shall  be 
used  and  the  equipment  ahall  be  bonded 
and  grounded. 

(lv>  No  holes  Shan  be  loaded  except 
those  to  be  fired  In  the  diext  round  of 
blasting.  After  loading,  ail  remaining 
explosives  shall  be  Immediately  returned 
to  an  authormd  magaxine. 

(▼)  Drilling  ShaU  not  be  started  until 
all  remaining  butts  of  old  boles  are  ex¬ 
amined  with  a  wooden  stick  for  unex¬ 
ploded  charges,  and  If  any  are  found, 
they  shall  be  reflred  before  work 
proceeds. 

(vl)  No  person  shall  be  aDowed  to 
deepen  drill  boles  which  have  contained 
explosives. 

(vU)  After  loading  for  a  blast  Is  com¬ 
pleted.  all  excess  blasting  caps  or  electric 
blasting  caps  and  other  explosives  shall 
immediately  be  returned  to  their  sepa¬ 
rate  storage  rnagazmes. 

(4)  Initiation  of  explosive  chargss.Oi) 
Only  dectrtc  blasting  caps  shaU  be  used 
for  blasting  operations  In  congested  dls- 
trteta  or  on  highways,  or  adjacent  to 
highways  open  to  trafiie.  except  where 
sources  of  extraneous  tieetrlcity  make 
such  use  dangeroi^ 

(11)  When  fuse  Is  aied.  the  blasting 
cap  shall  be  securely  attached  to  the 
safety  fuse  with  a  standard-ring  type 
cap  crimper.  All  primers  shall  be  as¬ 
sembled  at  least  50  feet  from  any 
magazine. 

(11!)  Primers  shall  be  made  up  only 
as  required  for  each  round  of  blasting 


(Iv)  No  blasting  cap  shall  be  Inserted 
In  the  explosives  without  first  making  a 
bole  tn  the  cartridge  for  the  cap  with 
a  wooden  punch  of  proper  size  or  stand¬ 
ard  cap  crimper. 

(v)  Explosives  shall  not  be  extracted 
from  a  hole  that  has  once  been  charged 
or  has  misfired  unless  It  Is  impossible 
to  detonate  the  unexploded  charge  by 
insertion  of  a  fresh  additional  primer. 

(vl)  If  there  are  any  misfires  while 
using  cap  and  fuse,  all  persons  shall  be 
required  to  remain  away  from  the  charge 
(or  at  least  1  hour.  If  electric  blasting 
caps  are  used  and  a  misfire  occurs,  this 
waiting  period  may  be  reduced  to  30 
minutes.  Misflres  shaU  be  handled  under 
the  direction  of  the  person  in  charge 
of  the  blasting  and  aJl  wires  shall  be 
carefully  traced  and  search  made  (or 
unexploded  charges. 

(vtl>  Blasters,  when  testing  circuits 
to  charged  holes,  shall  use  only  blast¬ 
ing  galvanometers  designed  for  this 
purpose. 

(vlit)  Only  the  employee  making  lead¬ 
ing  wire  connections  in  electrical  firing 
ahall  be  allowed  to  fire  the  shot.  Leading 
wires  ShaU  remain  shorted  and  not  be 
connected  to  the  blasting  machine  or 
other  source  of  current  until  the  charge 
Is  to  be  fired. 

<5)  Warning  required  Before  a  blast 
is  fired,  the  employer  shaU  require  that 
a  loud  warning  signal  be  given  by  the 
person  tn  charge,  who  has  made  certain 
that  aU  surplus  explosives  are  in  a  safe 
place,  all  persons  and  vehicles  are  at  a 
safe  distance  or  under  sufficient  cover, 
and  that  an  adequate  warning  has  been 
given. 

(f)  Explosives  at  piers,  railicay  sta¬ 
tions.  and  cars  or  vessels  not  otherwise 
speciAed  in  this  standard — (UEailuxiv 
cars.  Except  In  an  emergency  and  with 
permission  of  the  local  authority,  no 
person  shall  have  or  keep  explosives  tn 
a  railway  car  unless  said  car  and  con¬ 
tents  and  methods  of  loading  are  In 
accordance  with  the  US.  Department 
of  Transportation  Regulations  for  tht 
Transportation  of  Explosives,  49  CFR 
Chapter  I. 

(2)  Packing  and  marking.  No  person 
shall  deliver  any  explosive  to  any  carrier 
unless  such  explosive  conforms  In  all 
respects.  Including  marking  and  packing, 
to  the  U.8.  Department  of  Transporta¬ 
tion  Regulations  (or  the  Transportation 
of  Explosives. 

(3)  Marking  ears.  Every  railway  car 
containing  explosivca  which  has  reached 


Its  designation,  or  Is  stopped  In  transit 
so  as  no  longer  to  be  in  Interstate  com¬ 
merce.  shall  have  attached  to  both  sides 
and  ends  of  the  car.  cards  with  the  words 
"Explosives — Handle  Carefully — Keep 

Fire  Away"  in  red  letters  at  least 
Inches  high  on  a  white  background. 

<4)  Storage.  Any  explosives  at  a  rail¬ 
way  facility,  truck  terminal,  pier,  wharf 
harbor  faculty,  or  airport  terminal 
whether  for  d^very  to  a  consignee,  or 
forwarded  to  some  other  destination 
ShaU  be  kept  in  a  safe  place.  Isolated  as 
far  as  practicable  and  tn  such  manner 
that  they  can  be  easily  and  quickly 
removed. 

(5)  Hours  of  transfer.  Explosives  shall 
not  be  delivered  to  or  received  from  any 
railway  station,  truck  terminal,  pier, 
wharf,  harbor  facility,  or  airport  ter¬ 
minal  between  the  hours  of  sunset  and 
sunrise. 

(g)  Blasting  agents — (1)  OeneraX. 
Unless  otherwise  set  forth  in  this  para¬ 
graph.  blasting  agents,  excluding  water 
gels,  shall  be  transported,  stored,  and 
used  In  the  same  manner  as  explosives. 
Water  gels  are  covered  In  paragraph  (h) 
of  this  section. 

<2)  Fixed  (oceflon  fntirfna.^)  BuUd- 
ings  or  other  facilities  used  for  mixing 
blasting  agents  shaU  be  locate,  with 
respect  to  inhabited  buildings,  passen¬ 
ger  railroads,  and  public  highways.  In 
accordance  with  Table  H-21.  In  deter¬ 
mining  the  distance  separating  high¬ 
ways.  raUroads,  and  Inhabited  buildings 
from  potential  explosions  (as  prescribed 
In  Table  H-21).  the  sum  of  all  masses 
which  may  propagate  ti  e.,  lie  at  dis¬ 
tances  less  than  prescribed  in  Table 
H-22)  from  either  individual  or  com¬ 
bined  donor  masses  are  Included  How¬ 
ever.  when  the  ammonium  nitrate  must 
be  included,  only  50  percent  of  its  weight 
shall  used  because  of  Its  reduced  blast 
effects^ 

(11)  BuUdings  used  for  the  mixing  of 
blasting  agents  shall  eonform  to  the 
requirements  of  this  section. 

(a>  Buildings  shall  be  of  non¬ 
combustible  constmction  or  sheet  metal 
on  wood  studs. 

(b)  Floors  In  a  mixing  plant  shaU  be 
of  concrete  os  of  other  nonabsorbent 
materials. 

(e)  AU  fuel  oO  storage  facilities  shaD 
be  separated  from  the  mixing  plant  and 
located  In  such  a  manner  that  In  ease 
of  tank  rupture,  the  oU  will  drain  away 
from  the  mixing  plant  building. 
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(d)  The  building  shall  be  well  venti¬ 
lated. 

<e>  Heating  units  which  do  not  de¬ 
pend  on  combustion  processes,  whoi 
properly  designed  and  located,  may  be 
used  in  the  building.  All  direct  sources 
of  heat  shall  be  provided  exclusively 
from  uhtts  located  outside  the  mixing 
building. 

</)  All  Internal-combustion  engines 
used  for  electric  power  generation  shall 
be  located  outside  the  mixing  plant 
building,  or  shall  be  properly  ventilated 
and  isolated  by  a  flrewsdl.  The  exhaust 
systems  on  all  such  oigines  shall  be 
located  so  any  spark  emission  cannot 
be  a  hazard  to  any  materials  in  or  adja¬ 
cent  to  the  plant. 

(iii)  Equipment  used  for  mixing  blast¬ 
ing  agents  shall  conform  to  the  require¬ 
ments  of  this  subdivision. 

<o)  The  design  of  the  mixer  shall 
minimize  the  possibility  of  frictional 
heating,  compaction,  and  especially  con¬ 
finement.  Ail  beatings  and  drive  assem¬ 
blies  shall  be  mounted  outside  the  mixer 
and  protected  against  the  accumulation 
of  dust.  All  surfaces  shall  be  accessible 
for  cleaning. 

(b)  Mixing  and  packaging  equipment 
shall  be  constructed  of  materials  com¬ 
patible  with  the  fuel-ammonium  nitrate 
composition. 

<e>  Suitable  means  shaU  be  provided 
to  prevent  the  flow  of  fuel  oil  to  the 
mixer  in  case  of  fire.  In  gravity  flow 
systems  an  automatic  spring-loaded 
shutoff  valve  with  fusible  link  shall  be 
installed. 

(Iv)  The  provisions  of  this  subdivision 
shall  be  considered  when  determining 
blasting  agent  compositions. 

(o>  The  sensitivity  of  the  blasting 
agent  shall  be  determined  by  means  of 
a  No.  8  test  blasting  cap  at  regular 
Intenals  and  after  every  change  in 
formulation. 

(b>  Oxidizers  of  small  particle  size, 
such  as  crushed  ammonium  nitrate  prills 
or  flnes.  may  be  more  sensitive  than 
coarser  products  and  shall,  Uierefore.  be 
handled  with  greater  care. 

(c>  No  hydrocarbon  liquid  fuel  with 
flashpoint  lower  than  that  of  No.  2  diesel 
fuel  oil  125*  F.  minimum  shall  be  used. 

(d)  Crude  oil  and  crankcase  oil  shall 
not  be  used. 

(e)  Metal  powders  such  as  aluminum 
shall  be  kept  dry  and  shall  be  stored  in 
containers  or  bins  which  are  moisture- 
resistant  or  weathertight.  Solid  fuels 


shall  be  used  In  such  manner  as  to  mini¬ 
mize  dust  expiosiun  hazards. 

(/)  Peroxides  and  chlorates  shall  not 
be  used. 

(V)  All  electrical  switches,  controls, 
motors,  and  Ughts  located  in  the  mixing 
room  shall  conform  to  the  requirements 
In  subpart  8  of  this  part  for  Class  n, 
Division  2  locations:  otherwise  they  shall 
be  located  outside  the  mixing  room.  The 
frame  of  the  mixer  and  all  other  equip¬ 
ment  that  may  be  used  shall  be 
electrically  bonded  end  be  provided  with 
a  continuous  path  to  the  ground. 

(vl)  Safety  precautions  at  mixing 
plants  shall  Include  the  requirements  of 
this  subdivision. 

<a>  Floors  shall  be  constructed  so  as 
to  eliminate  floor  drains  and  piping  into 
which  molten  matenals  could  flow  and 
be  conflned  in  case  of  Are. 

(b)  The  floors  and  equipment  of  the 
mixing  and  packaging  room  shall  be 
cleaned  regularly  and  thoroughly  to 
prei^nt  accumulation  of  oxidizers  or 
fuels  and  other  sensitizers. 

(c)  The  entire  mixing  and  packaging 
plant  shall  be  cleaned  regularly  and 
thoroughly  to  prevent  excessive  accu¬ 
mulation  of  dust. 

<tf)  Smoking,  matches,  open  flames, 
spark-producing  devices,  and  fires  rms 
(except  firearms  carried  by  guards)  shall 
not  be  permitted  inside  of  or  within  50 
feet  of  any  building  or  facility  used  for 
the  mixing  of  blasting  agents. 

<e)  The  land  surrounding  the  mixing 
plant  shall  be  kept  clear  of  brush,  dried 
grass,  leaves,  and  other  materials  for  a 
distance  of  at  least  25  feet. 

(/>  Empty  ammonium  nitrate  bags 
shall  be  disposed  of  dally  in  a  safe  man¬ 
ner. 

(g)  No  welding  shall  be  permitted  or 
open  flames  used  in  or  around  the  mixing 
or  storage  area  of  the  plant  unleas  the 
equipment  or  area  has  been  completely 
washed  down  and  all  oxidizer  material 
removed 

(h)  Before  welding  or  repairs  to  hol¬ 
low  shafts,  all  oxidizer  material  shall  be 
removed  from  the  outside  and  inside  of 
the  shaft  and  the  shaft  vented  with  a 
minimum  one-half  inch  diameter  open¬ 
ing. 

(i>  Explosives  shall  not  be  permitted 
inside  of  or  within  50  feet  of  any  build¬ 
ing  or  facility  used  for  the  mixing  of 
blasting  agents. 

<3)  Bulk  delivery  and  mixing  vehicles. 
(1)  The  provisions  of  this  subparagraph 
shall  apply  to  off-highway  private  opera¬ 


tions  as  well  as  to  all  public  highway 
movements 

(11)  A  bulk  vehicle  body  for  delivering 
and  mixing  bliusiins  agents  shall  con¬ 
form  with  the  requirements  of  this  sub¬ 
division  (11). 

<a)  The  body  shall  be  constructed  of 
noncombustible  materials. 

(b>  Vehicles  used  to  traiuport  bulk 
premixed  blasting  agents  on  public  high¬ 
ways  shall  have  closed  bodies. 

(c)  All  moving  parts  of  the  mixing 
system  shall  be  designed  as  to  prevent  a 
heat  buildup.  Shafts  or  axles  which  con¬ 
tact  the  product  ahnll  have  outboard 
bearings  with  1-inch  minimum  clear¬ 
ance  between  the  be.arings  and  the  out¬ 
side  of  the  product  container.  Particular 
attention  shall  be  given  to  Uie  clearances 
on  all  moving  parts. 

(d)  A  bulk  delivery  vehicle  shall  be 
strong  enough  to  carry  the  load  without 
difficulty  and  be  in  good  mechanical 
condition. 

4111)  Operation  of  bulk  delivery  ve¬ 
hicles  shall  conform  to  the  requirements 
of  this  subdivision.  These  include  Uie 
placarding  requirements  as  specified  by 
E>epartment  of  Transportation. 

<a)  The  operator  shall  be  trained  in 
the  safe  operation  of  the  vehicle  to¬ 
gether  with  its  mixing,  conveying,  and  re¬ 
lated  equipment.  The  employer  shall  as¬ 
sure  that  the  operator  is  familiar  with 
the  commodities  being  delivered  and  the 
general  procedure  for  handling  emer¬ 
gency  situations 

(b)  The  hauling  of  either  blasting 
caps  or  other  explosives  but  not  both, 
shall  be  permitted  on  bulk  trucks  pro¬ 
vided  that  a  special  wood  or  nonferrous- 
llned  container  is  installed  for  the  ex¬ 
plosives.  Su^'h  blasting  caps  or  other  ex¬ 
plosives  shall  be  In  IX)T-speclfled  ship¬ 
ping  containers:  see  49  CFR  Chapter  1 

40  No  person  shall  smoke,  carry 
matches  or  anv  flnme-pmducing  device, 
or  carry  any  firearms  while  In  or  about 
bulk  vehicles  effecting  the  mixing  trans¬ 
fer  or  down-the-hole  loading  of  blasting 
agents  at  or  near  the  blasting  site. 

(d>  Caution  shall  be  exercised  in  the 
movement  of  the  vehicle  in  the  blasting 
area  to  avoid  driving  the  vehicle  over 
or  dragging  hoses  over  firing  lines,  cap 
wires,  or  explosive  materials  The  em¬ 
ployer  shall  aasure  that  the  driver.  In 
moving  the  vehicle  has  a-saistance  of  a 
second  persfm  to  guide  his  movements 

(e)  No  1ntran.slt  mixing  materials 
shall  be  performed 

(Iv)  Pneumatic  loading  from  bulk  de¬ 
livery  vehicles  into  blastholes  primed 


with  electric  blasting  raps  or  other  static- 
sensitive  systems  shaU  conform  to  the 
requirements  uf  this  subdivision. 

40)  A  positive  grounding  device  shall 
be  iLsed  to  prevent  the  accumulation  of 
static  electricity. 

(b)  A  discharge  hose  shall  be  used  that 
has  a  resistance  range  that  will  prevent 
conducting  stray  currents,  but  that  is 
conductive  enough  to  ble^  off  static 
buildup. 

(c)  A  qualified  penson  shall  evaluate 
all  systems  to  determine  if  they  will  ade¬ 
quately  dissipate  static  under  potential  ” 
field  conditions. 

(V)  Repairs  to  bulk  delivery  vehicles 
.shall  conform  to  the  lequlrements  of  this 
section. 

(01  No  welding  or  open  flames  shall 
be  used  on  or  around  any  part  of  the  de¬ 
livery  equipment  unless  It  has  been  C4Mn- 
pietely  washed  down  and  all  oxi<ilzer 
material  removed. 

(b)  Before  welding  or  making  repairs 
to  hollow  shafts,  the  shaft  shah  be  ^or- 
oughly  cleaned  Inside  and  out  and  vented 
with  a  minimum  one-half-lnch  4llameter 
opening 

(4>  Bulk  storage  bins.  (1)  The  bln.  In¬ 
cluding  supports,  shall  be  constructed 
of  compatible  materials,  waterproof,  and 
adequately  supported  and  braced  to 
withstand  the  combination  of  all  loads 
including  impact  forces  arising  from 
product  movement  within  the  bin  and 
accidental  vehicle  contact  with  the  sup¬ 
port  legs. 

(ill  The  bin  discharge  gate  shall  be 
designed  to  provide  a  closure  tight 
enough  to  prevent  leakage  of  the  stored 
product.  Provision  shall  also  be  made  so 
that  the  gate  can  be  locked. 

•  nil  Bin  loading  manways  or  access 
hatches  shall  be  hinged  or  otherwise  at¬ 
tached  to  the  bin  and  be  designed  to 
permit  locking. 

(iv)  Any  electrically  driven  convey¬ 
ors  for  loading  or  unloading  bins  shall 
conform  to  the  requirements  of  Subpart 
8  of  this  Part.  7*hey  shall  be  designed 
to  minimize  damage  from  corrosion. 

4V)  Bins  containing  blasting  agent 
shall  be  located,  with  respect  to  inhab¬ 
ited  buildings.  pas.«>enger  railroads,  and 
public  highways,  in  accordance  with 
Table  H-21  and  separation  from  other 
blasting  agent  storage  and  explosives 
storage  shall  be  in  conformity  with  Table 
H-22 

(vli  Bins  containing  ammonium  ni¬ 
trate  shall  be  separated  from  blasting 
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agent  storage  and  explosives  storage  In 
conformity  with  Table  H-22. 

Tabu  F-S— Tabls  ot  Rccduiibndbo  azPABAnoH 

UlBTANCXS  OP  AHMONIVIl  NiTkATS  AND  bLABTlKa 

Aob-stb  Fbom  Ezptx>«iTU  OB  Blabtiko  Aosmtb<  • 


Dooor  Mlnlmun  wpantloa  MttUioiiiB 

daiBnro  of  rwvpi'Y 

—  — -  wiKo  barTKatSod  *  (fi.)  W  arUfttial 

Pounda  Pounds - barrleadea* 

over  Dotom  Amiuoolum  Blaptinc  (in.) 
Qlttato  *  '  agcni  * 


aoQo  10.000 
laoQo  izooo 

12.  QUO  14  000 


PQ.000  4S  300 
W  000  10  UUO 
•0.000  SAODO 
••.UUO  00.000 
•a  Old  7U000 


140.000  lO)  000 
lOU.WO  tSUQQO 
no  000  XIC.OOO 


Motaa  to  TwtMa  RaoommaadBd  Stpara- 
UoD  Diataacet  of  Ammonium  Ifltrato  and 
BlM'.ing  Aganu  from  Bsploalvaa  or  Biaatlng 
Aganta: 

Norm  1.  Tbaaa  distances  apply  to  tbe  aep- 
aratton  of  storaa  only.  Tabla  B-Sl  ahal)  be 
used  ID  determining  aeparation  dlstaneea 
from  Inhabited  buildings,  passenger  rall- 
wsyt.  end  publle  highways. 

NoTs  2.  When  tbs  ammonium  nitrate 
and/or  blasting  sgent  Is  not  barrtesded.  the 
distsnces  shown  in  ths  tabl#  shall  be  mul¬ 
tiplied  by  atz  These  distances  allow  for  the 
posabiiny  of  high  veioelty  mstal  fragments 
from  mixers,  hoppsra,  truck  bodlea.  sheet 
metal  structursa.  metal  eontainera.  and  the 
like  which  may  enclose  ths  “donor”.  Where 
storage  Is  in  buUet-resistant  magaslnea  rec¬ 
ommended  for  explosives  or  where  tbs  stor¬ 
age  Is  protected  by  s  bullet-reelstant  wall, 
dlstaneea,  and  barricade  ttUckneeses  tn  os- 
cest  of  tboee  preecrlbed  in  Table  B-kl  sre 
not  required. 

Non  8.  The  dlstaneea  In  the  table  ^ply 
to  ammonium  nitrate  that  pastes  the  in- 
setksltlvlty  test  prescribed  tn  the  definition 
of  ammanium  nitrste  fertilizer  prooiulgated 
by  the  National  Plant  Pood  InsUiute*;  and 


ammonium  nitrate  falling  to  pass  said  test 
shall  be  stored  at  separation  dlstsmces  de¬ 
termined  by  competent  persons.  (*Deflnltlon 
and  Tset  Procedures  tor  Ammonium  Nitrste 
PertlUzcr,  National  Plant  Food  Institute, 
November  iM4.) 

Not*  4.  These  distances  spply  to  nltro- 
earbo-nitrstes  and  blasUng  agents  which 
pass  tbs  Insensitivity  test  prescribed  tn  the 
CB.  Department  of  Transp<wtatlon  (DOT) 
regulations. 

Hots  6  Barth,  or  aand  dlkss,  or  snclosures 
filled  with  the  prescribed  minimum  thick¬ 
ness  of  earth  or  aand  are  aocepteble  arttfl- 
cta)  barricades.  Natural  barrieadsa.  such  as 
bills  or  umber  of  sufilctsnt  density  that  the 
surrounding  exposures  which  require  protec- 
Uon  cannot  be  seen  from  the  “donor**  when 
the  trees  are  bare  of  leevea.  are  also 
acceptable. 

Not*  6.  When  the  ammonium  nitrate 
mtist  be  counted  In  determining  the  dis¬ 
tances  to  bs  maintained  from  inhabited 
buildings,  passenger  ralisrsys  and  public 
highways.  It  may  bs  counted  at  one-half 
Its  actual  weight  because  its  blast  effect 
is  lower. 

Not*  7.  Guide  to  use  of  toble  of  recom¬ 
mended  separation  distances  of  ammonium 
nitrste  and  Masting  agents  from  explosives 
<»  blasting  agents. 

(a)  Sketch  location  of  all  potential  <10Dor 
end  acceptor  materials  together  with  the 
maximum  masa  of  materia)  to  be  allowed  in 
that  vicinity.  (Potential  donors  are  high 
exploalvea.  MasUng  agents,  and  combination 
of  maisfi  ot  detonating  materials.  PotenUal 
acceptors  are  high  explosives,  blsstlng 
agents,  and  ammonium  nitrate.) 

(b)  Conaider  eeparately  each  donor  maea 
tn  eomblnaUoo  with  each  acceptor  maea. 
If  the  »«**«*•  are  closer  than  table  allowance 
(distances  measured  between  neareet  edges) . 
the  eomblnaUoo  of  masses  becomes  s  new 
potential  donor  of  weight  equal  to  tbs  total 
masa  When  individual  massea  are  eoitaldered 
ea  donors,  dutanece  to  potential  acceptors 
shall  bs  measursd  between  edges.  When 
combined  rosasee  within  prc^sgsting  dU- 

•  tence  of  each  other  are  eonsldered  as  s 
donee,  the  appropriate  distance  to  tbs  edge 
of  potential  acceptors  shall  be  computed  as 
a  vreighted  distaocs  from  the  combined 


masses. 

OalculatloD  of  weighted  diets  nos  frocn 
combined  masses : 

Let  M,  .  .  .  M,  bs  donor  masses  to  ha 
oomblnsd. 

M  Is  s  potential  acceptor  mass 

is  distenos  from  If,  to  (edge  to  edge) 
D„  is  from  M,  to  M,  (edge  to 

edge),  etc. 

To  find  weighted  dtstance  tD,(t«  •  •  ■  .)  I  fvom 
eombtoed  masses  to  M,.  add  the  products 
of  the  individual  mamea  and  dlstaneea  and 
divide  the  total  by  the  turn  of  tbs  masses 
thus: 


Propagation  Is  possible.  If  either  an  In¬ 
dividual  donor  mass  is  less  than  the  tabu¬ 
lated  distance  from  an  acceptor  or  a  com¬ 
bined  mass  if  leas  than  the  weighted  dis¬ 
tance  from  an  acceptor.' 

(01  In  determining  the  distances  separat¬ 
ing  highways,  railroads,  and  inhabited  build¬ 
ings  from  potential  explosion*  las  prescribed 
m  Table  H  21 ) .  the  sum  of  all  masses  which 
may  propagate  (le..  He  at  dlstaneea  less  than 
prescribed  in  the  Table)  from  either  In¬ 
dividual  or  combined  donor  masses  are  In¬ 
cluded  However,  when  the  ammonium  ni¬ 
trate  must  be  inclutled,  only  60  percent  of  Its 
weight  shell  be  used  because  of  Its  reduced 
blast  effects.  In  applying  Table  H-21  to  dis¬ 
tances  from  highways,  railroads,  and  In¬ 
habited  buildings,  distances  are  measured 
from  the  nearest  edge  of  potentially  explod- 
able  material  as  preacrlbed  In  Table  B-21. 
Notes 

(di  When  all  or  part  of  a  potential  accep¬ 
tor  comprises  Explosives  Class  A  as  defined 
in  DOT  regulations,  storage  in  buUeu 
realstant  magazines  Is  required.  Safe  dis¬ 
tances  to  stores  In  bullet-resistant  magazinea 
may  be  obtained  from  the  intermagazlne 
distances  prescribed  In  Table  R-21. 

(e)  Barricades  must  not  have  llne-of- 
■Ight  openings  betsreen  potential  donors 
and  acceptors  which  permit  blast  or  missiles 
to  move  directly  between  mssses. 

(f)  Good  housekeeping  practices  shaii  be 
maintained  around  any  bln  containing 
ammonium  nitrate  or  blasting  agent.  This 
tnciudee  keeping  weeds  and  other  oombus- 
Uble  matenals  cleared  within  26  feet  of  such 
bln.  Accumulation  of  spilled  product  on  the 
ground  shall  be  prevented. 

(5)  Storage  of  blasting  eoenls  and 
supplies.  41)  Blasting  agents  an<1  oxidiz¬ 
ers  used  for  mixing  of  blasUng  agents 
shall  be  stored  in  the  manner  set  forth 
in  this  subdivision. 

(a)  Blasting  agents  or  ammonium 
nitrate,  when  stored  In  conjunction  with 
explosives,  shall  be  stored  in  the  manner 
set  forth  in  paragraph  <c)  of  this  sec¬ 
tion  for  explosives.  The  mass  of  blasting 
agents  and  one-half  the  mass  ot  am¬ 
monium  nitrate  shall  be  included  when 
computing  the  total  quantity  of  explo¬ 
sives  for  determining  distance  require¬ 
ments. 

4b)  Blasting  agents,  when  stored  en¬ 
tirely  separate  from  explosives,  may  be 
stored  in  the  manner  set  forth  in  para¬ 
graph  (c)  of  this  section  or  in  one-ftory 
warehouses  (without  basements)  which 
shall  be: 

(/)  Noncombustible  or  fire  resistive; 

(2)  Constructed  so  as  to  eliminate 
open  floor  drsins  and  piping  into  which 
molten  materla1.«  could  flow  snd  be  con¬ 
fined  In  case  of  fire; 


(2)  Weather  resistant; 

(4)  Well  ventilated,  and 

(5)  Equip!)ed  with  a  strong  door  kept 
securely  locked  except  when  open  for 
busme.ss. 

ce)  Semitrailer  or  full-trailer  vans 
used  for  highway  or  onsite  transporta¬ 
tion  of  the  blasilni?  agents  are  satisfac¬ 
tory  for  temporarily  storing  these  mate¬ 
rials.  provided^hey  are  located  In  ac- 

Icordance  wiLhlTab  H-21  with  respect 
to  inhabited  buildlng.s.  passenger  lail- 
ways,and  public  h.ghways  and  accord¬ 
ing  ^Table  H-22  with  respect  to  one 
another  Trailers  shall  be  provided  with 
substantial  means  for  locking,  and  the 
trailer  doors  shall  be  kept  locked,  except 
during  the  time  of  placement  and  re¬ 
moval  of  stocks  of  bla.sting  agents. 

(ii>  Warehouses  used  for  the  storage 
of  blasting  agents  separate  from  explo¬ 
sive*  shall  be  located  as  set  forth  in 
this  subdivision. 

<a>  Warehouses  used  for  the  storage 
of  blasUng  agents  shall  be  located  in  ac- 

Irordance  wiihQjie  provisions  of  Table 
H-21  with  respect  to  inhabited  buildings, 
passmeer  railways,  and  public  highways, 
and  according  QTable  H-22  with  respect 
to  one  another. 

<b>  If  both  blasting  agents  and  am¬ 
monium  nitrate  are  hi.ndled  or  stored 
within  the  distance  UTiltaUons  pre¬ 
scribed  through  subparagraph  <2)  of  this 
paragraph,  one-haif  the  mass  of  the  am¬ 
monium  nitrate  shall  be  added  to  the 
mass  of  the  blasting  agent  when  com- 
puUng  the  total  quantity  of  explosives  for 
determining  the  proper  distance  for  com¬ 
pliance  with  Table  H-21. 

(ill)  Smoking,  matches,  open  flames. 
^>ark  producing  devices,  and  firearms 
are  prohibited  in.side  of  or  within  50  feet 
of  any  warehouse  used  for  the  storage 
of  blasUng  agents.  CombusUble  materials 
shall  not  be  stored  within  50  feet  of 
warehouses  used  for  the  storage  of  blast¬ 
ing  agents. 

(iv)  The  interior  of  warehouses  used 
for  the  storage  of  blasting  agents  shall 
be  kept  clean  and  free  from  debris  and 
empty  containers  Spilled  materials  shall 
be  cleaned  up  promptly  and  safely  re¬ 
moved.  Combustible  materials,  flamma¬ 
ble  liquids,  corrosive  acids,  chlorates,  or 
nitrates  shall  not  be  stored  in  any 
warehome  ured  for  blasting  agents  un¬ 
less  separated  therefrom  by  a  fire  resls- 
Uve  separation  of  not  less  than  1  hour 
resistance  The  provisions  of  this  sub¬ 
division  shall  not  prohibit  the  storage 
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<ji  blasting  agenu  together  with  non*  explosives  or  blasUi 
explosive  blasting  supplies.  ance  with  the  ci 

(V)  Piles  of  ammonium  nitrate  and  product, 
warehouses  containing  ammonium  nl*  (2)  Types  and 
trate  shall  be  adequately  separated  from  Water  gels  containl: 
readily  combustible  fuels.  self  classified  as  ai 

(vl)  Caked  oxidizers,  either  In  bags  or  classified  as  an  exp 

In  bulk,  shall  not  be  loosened  by  blasting.  tured.  transported. 

(vll)  Every  warehouse  used  for  the  specified  for  *’explo: 

storage  of  blasting  agents  shall  be  under  except  as  noted  tn 

l^e  supervision  of  a  competent  person  this  subparagraph. 
IQho  shall  be  not  less  than  21  years  of  ag^  <  11)  Water  gels 

*  (6)  Transportation  o/ packaffed  stance  In  Itself  clast 

•  Inff  aaents.  <1)  When  blasting  agents  are  and  which  are  cap 

transported  In  the  same  vehicle  with  ex*  in  paragraph  (a)  c 

{dosives.  all  of  the  requirements  of  para*  Blasting  Agent  sha 

graph  <d)  of  this  section  shall  be  com*  explosive  and  mt 

piled  with.  ported,  stored  and 

(il)  Vehicles  transporting  blasting  “expk>slves‘'  In  thb 

|age>^  shall  only  bej^-lveo  by  and  be  in  (ii|>  Water  gels 
charge  of  a  drtver[£t  least  twenty-one  sUnce  In  Itself  ciasj 

(21)  years  of  we  who  is  capable,  care-  and  which  are  not 

ful.  reliable,  ar^in  possession  of  a  valid  fined  In  paragraph 
motor  vehicle  operator’s  license.  Such  under  Blasting  Age 
a  person  shall  also  be  familiar  with  the  as  blasting  agents 
States  vehicle  and  traffic  laws.  transported,  stored 

(111)  No  matches,  firearms,  adds,  or  fled  for  “blasting  ai 
other  corrosive  liquids  shall  be  carried  (}v)  When  tests 
In  the  bed  or  body  of  any  vehicle  contain-  of  water  gels 

Ing  bl.'tstlng  agents.  of  Transportation 

(iv)  No  person  shall  be  permitted  to  class  B  explosive  I 

rtde  upon,  drive,  load,  or  unload  a  ve-  azmes  are  not  r^ 

hlcie  containing  blasting  agents  while  (c)(2)(U)  of  this  s< 

smoking  or  under  the  Influence  of  Intoxl-  (3)  Fixed  /ora< 
c*nts,  narcoUcs,  or  other  dangerous  Buildings  or  othe: 

.  .......  ...  .  mixing  water  gels 

Qy)  It  Is  prohibited  for  any  person  to  respect  to  inhabiiec 

transport  or  carry  any  blasUng  agents  railroads  and  publ 

upon  any  piAllc  vehicle  carrying  passen-  cordance  with  TabI 

.  ..  K,  ..  I"  determini 

(rt)  Vehicles  transporting  blasting  arating  highways 
agents'  shall  be  In  sale  operaUng  condl-  ngj  buildings  from 

tlon  at  aU  Umes.  i  as  prescribed  In  1 

[TvU)  IVhen  offering  blasting  agenta  „j  an  masses  that 

for  transporUUon  on  pubUc  highways  n,  at  distances  les 

the  packaging,  marking,  and  labeling  of  Table  H-221  from 

containers  ol  blasting  agents  shaU  com-  combined  donor  t 

ply  with  the  requirements  of  DOT.  However,  when  th 

(vlU)  Vehicles  used  for  ^nsportlng  be  Included,  i 

blasting  agenu  on  public  highways  shall  -..i-ht  .haii  w* 
be  placarded  In  accordance  with  DOT  *  SL*- 

regulaUon.n  blast  effect^ 

(7)  Vse  ol  blasting  agents.  Persons  .  ^  Buildings  us 
using  blasting  agents  shall  comply  with  gels  shall  co 

all  of  the  applicable  provisions  of  para-  ments  of  this  sued 
graph  (e)  of  this  section.  Buildings  sh 

(h)  Water  gel  (Slurry}  explosives  and  tlble  construction  o 
Ma.<ting  agents — ( 1 )  General  proptsions.  studs: 

Unless  otherwise  set  forth  In  this  para-  Floors  In  a  i 

graph,  water  gels  shall  be  transported.  of  con'^rete  or  of 
stored  and  used  In  the  same  manner  as  materials. 
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explosives  or  blasUng  agents  in  accord¬ 
ance  with  the  ciassiflcatlon  of  the 
product. 

(2)  Types  and  elassificatioru.  (1) 
Water  gels  containing  a  substance  in  it¬ 
self  classified  as  an  explosive  shall  be 
classified  as  an  explosive  and  manufac¬ 
tured.  transported,  stored,  and  used  as 
specified  for  “explosives'*  In  this  section, 
except  as  noted  tn  subdivision  (Iv)  of 
this  subparagraph. 

(11)  Water  gels  containing  no  sub¬ 
stance  In  Itself  classifled  as  an  explosive 
and  which  are  cap-sensitive  as  defined 
In  paragraph  (a)  of  this  section  under 
Blasting  Agent  shall  be  classified  as  an 
explosive  and  manufactured,  trans¬ 
ported.  stored  and  used  as  specified  for 
“expk>slves“  in  this  section. 

(iii)  Water  gels  containing  no  sub¬ 
stance  In  Itself  classifled  as  an  explosive 
and  which  are  not  cap-sensitive  as  de¬ 
fined  In  paragraph  (a)  of  this  section 
under  Blasting  Agent  shall  be  classifled 
as  blasting  agents  and  manufactured, 
transported,  stored,  and  used  as  speci¬ 
fied  for  “blasting  agents”  In  this  section. 

(iv)  When  tests  on  specific  formula- 
tloas  of  water  gels  result  in  Department 
of  Transportation  classification  as  a 
Class  B  explosive,  bullet-resistant  mag¬ 
azines  are  not  required,  see  paragraph 

(c)(2)(U)  of  this  section. 

(3)  Fixed  locatior  tnixinp.  Ql)  (a) 
Buildings  or  other  facilities  used  for 
mixing  water  gels  shall  be  located  with 
re.spect  to  mhabued  buildings,  passenger 
railroads  and  public  highways,  in  ac¬ 
cordance  with  Table  H-21. 

(b)  In  determining  the  distances  sep¬ 
arating  highways,  railroads,  and  inhab¬ 
ited  buildings  from  potential  explosions 
(as  prescribed  In  Table  H-21),  the  sura 
of  all  masses  that  may  propagate  d.e.. 
lie  at  distances  less  than  prescribed  in 
Table  H-22>  from  either  individual  or 
combined  donor  masses  are  included. 
However,  when  the  ammonium  nitrate 
must  be  included,  orjy  60  percent  of  its 
I  weight  shall  be  u^ed  because  of  Its  re- 
I  duced  blast  efrect|3 

(11)  Buildings  used  for  the  mixing  of 
water  gels  shall  conform  to  the  regwlre- 
ments  of  this  subdivision. 

(a)  Buildings  shall  oe  of  noncombus¬ 
tible  construction  or  .sheet  metal  on  wbod 
studs: 

(b)  Floors  In  a  mixing  plant  shall  be 
of  con'^rete  or  of  other  nenabsorbent 
materials. 


<c)  Where  fuel  oil  is  used  all  fuel  ell 
storage  facilities  shall  be  sepaj-ated 
from  the  mixing  plant  and  located  m 
such  a  manner  that  in  case  of  tank  rup¬ 
ture.  the  oU  win  drain  away  from  the 
mixing  plant  building. 

(di  The  building  shall  be  well  ven¬ 
tilated. 

(e)  Heating  units  that  do  not  depend 
on  combustion  processes,  when  properly 
designed  and  located,  may  be  us^  lo  the 
building.  All  direct  sources  of  heat  shall 
be  provided  exclusively  from  units  lo¬ 
cated  outside  of  the  mixing  building 

(/)  All  internal -cx>mbustl(m  engines 
used  for  electric  power  generation  shall 
be  located  outside  tlie  mixing  plant 
building,  or  shall  be  properly  ventilated 
and  Isolated  by  a  firewall.  The  exhaust 
systems  on  all  such  engines  shall  be  lo¬ 
cated  so  any  spark  emission  cannot  be 
a  hazard  to  any  materials  in  or  adjacent 
to  the  plant. 

(iii)  Ingredients  of  water  gels  shall 
conform  to  the  requirements  of  this 
subdlvLslon. 

ia)  Ingredients  in  themselves  classi¬ 
fied  as  Class  A  or  Class  B  explo.sives  shall 
be  stored  in  conformity  with  paragraph 

(c)  of  this  section. 

(b)  Niirate-water  solutions  may  be 
stored  in  tank  cars,  tank  trucks,  or  fixed 
tanks  without  quantity  or  distance  lim- 
tlatioos.  Spills  or  leaks  which  may  con- 
tam.rvale  combustible  materials  shall  be 
cleaned  up  immediately. 

(c>  Metal  powders  such  as  alumimun 
shall  be  kept  dry  and  shall  be  stored  in 
containers  or  bins  which  are  molsture- 
re^iRtant  or  weathertlght  Solid  fuels 
shall  be  used  In  such  manner  as  to  min- 
Uiii^e  dual  cxpiudion  hazards. 

(d)  Ingredients  shall  not  be  stored 
with  Imcompatible  materials. 

(e)  Peroxides  and  chlorates  shall  not 
be  used. 

(Iv)  Mixing  equipment  shall  comply 
with  the  requirements  of  this  subdivi¬ 
sion. 

(a)  The  design  of  the  processing 
equipment.  Including  mixing  and  roo- 
vrvmg  equipment,  shall  be  compatible 
with  the  rel-iUve  semsltlvlty  of  the  mate¬ 
rials  being  handled  Equipment  shall  be 
designed  to  minimize  the  possibility  of 
frictional  healing,  compaction,  overload¬ 
ing.  and  confinement. 

(b)  Both  equipment  and  handling  pro¬ 
cedures  shall  be  de.signed  to  prevent  the 
ln(;rodaction  of  foreign  objects  or  mate¬ 
rials. 


<c)  Mixers,  pumps,  valves,  and  ro- 
lated  equipment  shall  be  designed  to  per¬ 
mit  regular  and  periodic  flushing,  clean¬ 
ing.  dismantling,  and  Inspection. 

(d)  All  electrical  equipment  Including 
wiring,  switches,  controls,  motors,  and 
lights,  shall  conform  to  the  requirements 
of  Subpart  S  of  this  part. 

(e)  AU  electric  motors  and  generate 
shall  be  provided  with  suitable  overload 
protection  devices.  Electrical  generators, 
motors,  proportioning  devices,  and  all 
other  electrical  enclosures  shall  be  elec¬ 
trically  bonded.  The  grounding  condue- 
Um*  to  all  such  electrical  equipment  shall 
be  effectively  bonded  to  the  service- 
entrance  ground  connection  and  to  all! 
equipment  ground  connections  in  a  man¬ 
ner  so  as  to  provide  a  continuous  path  to 
ground.  '- 

(V)  Mixing  facilities  shall  comply  with 
the  Are  prevention  requirements  of  this 
subdivision. 

(o)  The  mixing,  loading,  and  Ingredi¬ 
ent  transfer  areas  where  residues  or 
spilled  materials  may  accumulate  shaill 
be  cleaned  periodically.  A  cleaning  and 
collection  system  fev  dangerous  resldUM 
shall  be  provided. 

(b)  A  dally  visual  Inspection  shall  be 
made  of  mixing,  conveying,  and  dec- 
trlral  equipment  to  establish  that  such 
equipment  la  In  good  operating  condition. 
A  program  of  systematic  maintenance 
shall  be  conduct^  on  regular  schedule. 

(c)  Heaters  which  are  not  dependent 
on  the  combustion  process  within  the 
heating  unit  may  be  used  within  the  con¬ 
fines  of  processing  buildings,  or  rampart- 
ments.  If  provided  with  temperature  and 
safety  controls  and  located  away  from 
combustible  materials  and  the  finished 
product 

( 4 1  Bulk  delivery  and  mixing  vehictes. 
(1)  The  design  of  vehicles  shall  comply 
with  the  requirements  of  this  subdivision. 

(a)  Vehicles  used  over  public  high- 
«'ays  for  the  bulk  transportation  of  water 
gels  or  of  Ingredients  classified  as  dan¬ 
gerous  commodities,  shall  meet  the  re¬ 
quirements  of  th  Department  of  Trans¬ 
portation  and  shall  meet  the  require¬ 
ments  of  paragraphs  (d)  and  (g>(6>  of 
this  section 

(b)  When  electric  power  Is  supplied 
by  a  self-contained  motor  generator  lo¬ 
cated  on  the  vehicle  the  generator  shall 
be  at  a  point  separate  from  where  the 
water  gel  in  discharged. 

(c)  The  design  of  processing  equip¬ 
ment  and  general  requirements  shall  coo- 


Chapter  XVII— Occupational  Sofety  ond  Health  Admin. 


form  to  subparagraphs  (3)  (1U>  and  (lv> 
of  this  paragraph. 

(d>  A  positive  action  parking  brake 
which  will  set  the  wheel  brakes  on  at 
least  one  axle  shall  be  provided  on  vehi¬ 
cles  when  equipped  with  air  brakes  and 
shall  be  used  during  bulk  deUvery  ofiera- 
Uons.  Wheel  chocks  shall  supplement 
parking  brakes  whenever  conditions  may 
require. 

(U)  Operation  of  bulk  delivery  and 
mixing  vehicles  shall  comply  wiUi  the  re- 
qulremenlsqf  this  subdivlslan. 

(a)  The  pUeardmg  requirements  con¬ 
tained  In  DOT  regulaUcns  apply  to  vehi¬ 
cles  carryliig  water  gel  explosives  or 
blw>ttng  agents. 

(b)  The  operator  shall  be  trained  In 
the  safe  operation  of  Uie  vehicle  to¬ 
gether  wtih  lu  mixing,  conveying,  end 
rt'lated  equipment.  Re  shall  be  familiar 
with  the  commodities  being  delivered  and 
the  general  procedure  for  hacillng 
emergency  situations. 

(c>  The  hauling  of  either  blasting 
caps  or  other  explosives,  but  not  both, 
shall  be  permitu<d  on  bulk  trucks  pro¬ 
vided  that  a  spe''>al  wood  or  nonlerroos- 
lined  container  is  Installed  for  the  ex¬ 
plosives.  Such  blasting  caps  or  other  ex¬ 
plosives  shall  be  m  DOT  •specified  ship¬ 
ping  ccniainers;  see  49  CFR  Chapter  I. 

(d)  No  person  shall  be  allowed  to 
snirke.  carrv  matches  or  any  flame-  pro¬ 
ducing  device,  or  carry  any  firearms 
while  in  or  about  bulk  vehicles  efiectink 
the  Oka.ing.  tran.sfer,  or  down-the-hole 
loading  cf  water  gels  at  or  near  the  blast¬ 
ing  Site. 

(e)  Caution  shall  be  exercised  in  the 
movement  of  Ute  vehicle  in  the  biastmg 
ari.a  to  pvoid  driving  U'.e  vehicle  over 
or  dragging  h-isGS  over  firing  lines,  cap 
wire.*,  or  expl«k<ive  malerials  Tlie  em¬ 
ployer  shall  fid'nl^h  the  driver  rite  as¬ 
sistance  cf  a  r>econd  per.^un  to  guide  the 
driver’s  movements. 

(/)  Ku  Intran^lt  mixing  of  materials 
shall  be  performed. 

(gi  Tlie  iocaticii  chosen  for  water  g*l 
cr  Ingredient  iranjfcr  from  a  8upp<*rt 
vela:.!e  Into  Die  borenola  icauU.g  veri- 
cle  8lte.il  be  aw/iy  from  the  biasinole  site 
when  the  boreholes  a*^e  loaded  or  in  the 
process  of  belnit  loaded. 

(1)  Sto^'age  of  avimcrUum  nitrate 
(1)  £cope  ai»d  d<..And::'ns.  (li  (at  Except 
as  provided  In  subdivi«icn  (d)  of  tius 
subdlviKjon  this  paragraph  applies  to 
the  sto-age  of  ammonium  nitrate  in  the 
form  of  crystals,  flakes,  grains,  or  prills 


Including  fertilizer  grade,  dynamite 
grade,  nitrous  oxide  grade,  technical 
grade,  and  other  mixtures  containing  60 
percent  or  more  ammonium  nitrate  by 
weight  but  does  not  apply  to  hia^ng 
agents. 

(b>  This  paragraph  does  cot  apply  to 
the  transpot  tation  of  ammonium  ni¬ 
trate. 

(c>  This  paragraph  does  not  apply  to 
storage  under  the  Jurisdiction  of  and  tn 
compliance  with  the  regulations  of  the 
U  8.  Ckiast  Guard  (see  46  CFR  Parts  14S- 
149). 

(d)  The  storage  of  ammonium  nitrate 
and  ammonium  nitrate  mixtures  that  are 
more  sensitive  than  allowed  by  the  'Defi¬ 
nition  of  Te<t  Procedures  for  Ammonium 
Nitrate  Fertilizer*’  is  prohibited. 

(e)  Nothing  In  this  paragraph  shall 
apply  to  the  production  of  ammonium 
nitrate  or  to  the  storage  of  ammonium 
nitrate  «i  the  premises  of  the  producing 
plant,  n^rovlqcd  that  no  distinct  undue 
hazarofto  the  public  is  created. 

(It)  (ai  The  definition  and  tecit  pro¬ 
cedures  for  ammonium  nitrate  fertilizer 
are  those  found  In  the  buitetlD.  “Defini¬ 
tion  and  Test  Procedures  for  .Ammonium 
Nitrate  FertUizer".  available  fro.*n  the 
National  Plant  Food  In.’Ultute.  1700  S 
Bu'eei  NW..  Washington.  DC  20006.  This 
definiUco  limits  the  contents  of  organic 
matenais.  metals,  sulfur,  etc..  In  a  prod¬ 
uct  that  may  be  classifled  ammonium  ni¬ 
trate  fertilize^ 

(b)  Tlie  ^ndards  for  ammonium 
nitrate  (nitrous  oxide  grade)  are  those 
found  In  the  “Speciftcalions,  Pn»i>ertle8, 
and  Recommendauous  for  Packaging. 
Transportation,  Storsqe.  and  Use  of 
Ammonium  Nitrate”,  availsbie  from  the 
Compressed  Gas  Associatlcn.  Inc.,  600 
Fifth  Avenue.  New  York.  NT  10038. 

(2)  General  profHftons.  tl)  TTilo  oara- 
gtpyh  applies  to  all  person.^  storing  hav¬ 
ing  or  keeping  ammonium  nitrate,  and 
to  the  owner  or  lessee  of  any  b'jlMing, 
premises,  or  structure  in  which  ammo- 
nPui)  nitrate  is  stored  In  q'.ian'UIe8  of 
1,000  pounds  Ol  mote. 

(it)  ApprovHl  of  large  quantity  stor¬ 
age  shall  be  subject  to  d:ie  consideration 
of  the  fire  and  explosion  hazards.  In¬ 
cluding  evposure  to  toxic  vapors  from 
burning  or  decomposing  ammonium 
nitrate. 

(Hi)  (fl)  8tomo’»*  bulJdlr.gs  shall  not 
have  ba.'iomrnts  unless  the  basemonts 
are  open  on  at  least  one  side.  Storage 


buildings  shall  not  be  over  one  story  lo 
height. 

ibi  Storage  buildings  shall  have  ade¬ 
quate  veniiJatlon  or  be  of  a  con<^irucUon 
Uiai  Will  be  sell  venulaiing  in  tne  event 
of  fire 

(c)  The  wall  on  the  exposed  side  of 
a  storage  building  wuhm  60  feet  of  a 
comoustible  building,  forest,  piles  of 
combiLstibie  maiertals  and  similar  ex¬ 
posure  hazards  .shall  be  of  fire- resistive 
construciion.  In  lieu  of  the  flre- 
resisuve  wall,  other  suitable  means  of 
expceure  protection  such  as  a  free  stand¬ 
ing  wall  niay  be  used  The  rcxif  coverings 
shall  be  Class  C  or  better,  as  defined  in 
the  Manual  on  Rouf  Coverings.  NFPA 
203M-1970. 

(d)  .All  flooring  In  storage  and  han- 
dl'ng  areas,  shad  be  of  noncombustible 
material  or  protected  against  Impregna¬ 
tion  by  ammoru'.im  nitrate  and  shall  be 
wltliOut  open  drains,  traps,  tunnels,  pits, 
or  pockets  into  which  any  molten  ammo¬ 
nium  nitrate  could  flow  and  be  confined 
In  trie  event  of  fire. 

(e)  The  continued  use  of  an  existing 
storage  building  or  structure  not  in  strict 
contormity  with  this  paragraph  may  be 
approved  In  cases  wl'.ere  such  continued 

I  use  will  not  constitute  a  hazard  to  life 
jCtf  adjoining  propenv] 

(/I  Bindings  andstructures  shall  be 
dry  and  from  water  seepage  through 
the  roof,  walks,  and  floors. 

(3>  Storage  of  ammonium  nitrate  tn 
begs,  dfums.  cr  other  containers.  (I)  (q) 
Bags  and  cunt.ilners  used  for  ammo¬ 
nium  nitrate  mu^t  comply  with  specifl- 
catioRs  a’  d  standards  required  for  use 
in  Intevstato  commerce  (see  49  CFR 
Chapter  I) . 

(b‘  Containers  used  on  the  premises 
In  the  actual  manufacturing  or  process- 
li  g  need  not  comply  with  provl.slona  of 
subdivision  (a)  of  this  subdiyLsJon. 

(il>  Containers  of  ammonium  nl* 
trate  shall  not  be  accented  for  storage 
whe.q  the  temperature  of  the  ammonium 
nitrate  exceeds  J30*  F. 

ib>  Bags  of  ammonium  nitrate  shall 
not  be  suired  wltliln  30  Inches  of  the 
accrage  building  walls  and  pailltlons. 

(c>  The  height  of  plies  shaU  not  ex¬ 
ceed  20  feet.  Tlie  w.dih  of  piles  shall 
not  ex  eed  20  feet  and  the  length  *»0  feet 
except  that  where  the  building  Is  of  non- 
corrbustlbie  construction  or  is  protected 
by  automatic  sprinklers  the  length  of 
piles  .shall  not  be  limited  Tn  nn  case  shall 
the  ammonium  nitrate  be  stacked  closer 


than  36  Inches  below  the  roof  or  sup¬ 
porting  and  spreaaer  beams  overhead. 

Id)  Aisles  shall  be  provided  to  sepa¬ 
rate  piles  by  a  clear  space  of  not  l  .-ss 
than  3  feet  in  wriuth.  At  least  one  service 
or  main  aisle  In  the  storage  area  shall 
be  not  less  than  4  feet  In  width. 

(4)  Storage  of  bulk  ammomum  fii- 
frafe.  (1)  (a)  Warehouses  shall  have 
adequate  ventilation  or  be  capable  of 
adequate  ventilation  In  case  of  fire. 

(5)  Unless  constructed  of  noncom- 
bustlble  material  or  unless  adequate 
facilities  for  fighting  a  roof  fire  are 
available,  bulk  storage  structures  shall 
not  exceed  a  height  of  40  feet. 

(il)  (a)  Bins  shall  be  clean  and  free 
of  materials  which  may  contaminate 
ammonium  nitrate. 

(b)  Due  to  the  corrosive  and  reactive 
properties  of  ammonium  nitrate,  and  to 
avoid  contamination,  galvanized  iron, 
copper,  lead,  and  zinc  shall  not  be  used 
in  a  bin  construction  unless  suitably  pro-’ 
tected.  Aluminum  bins  and  wooden  bins 
protected  against  Impregnation  by  am¬ 
monium  nitrate  are  permissible.  T^e 
partitions  dividing  the  ammonium  ni¬ 
trate  storage  from  other  products  which 
would  contaminate  the  ammonium  ni¬ 
trate  shall  be  of  tight  construction. 

(c)  The  ammonium  nitrate  storage 
bins  or  piles  shall  be  clearly  identified 
by  signs  reading  “Ammonium  Nitrate” 
with  letters  at  least  2  Inches  high. 

<ill)  (a)  Piles  or  bins  sliall  be  so  sized 
and  arranged  that  all  material  In  the 
pile  Is  moved  out  periodically  In  order  to 
minimize  possible  caking  of  the  stored 
ammonium  nitrate. 

(b)  Height  or  depth  of  piles  shall  be 
limited  by  the  pressure-setting  tendency 
of  the  product.  However,  in  no  case  shall 
the  ammonium  nitrate  be  piled  higher  at 
any  point  than  36  Inches  below  the  roof 
or  supporting  and  spreader  beams  over¬ 
head. 

(c)  Ammonium  nitrate  shall  not  be 
accepted  for  storage  when  the  tempera¬ 
ture  of  the  product  exceeds  130*  F. 

(d)  Dynamite,  other  explosives,  and 
blasting  agents  shall  not  be  used  to  break 
up  or  loosen  caked  ammonium  nitrate. 

(5)  Confamiaonfs.  (1)  (a)  Ammonium 
nitrate  shall  be  In  a  separate  buildmg  or 
shall  be  separated  by  approved  type  fire¬ 
walls  of  not  less  than  1  hour  fire- resist¬ 
ance  rating  from  storage  of  organic 
chemicals,  acids,  or  other  corrosive  ma¬ 
terials,  materials  that  may  require  blast¬ 
ing  during  proce.<ving  or  handling,  com¬ 
pressed  flammable  gasee.  flammable  and 
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combustible  meterieb  or  other  contam¬ 
inating  substances,  inciudlng  but  not 
limited  to  animal  fats,  baled  cotton,  baled 
rags,  baled  scrap  paper,  bleaching 
powder,  burlap  or  cotton  baga  caustic 
soda.  coal.  coke,  charcoal,  cork,  camphor, 
excelsior,  fibers  of  any  kind,  fish  olla  hsb 
meal,  foam  rubber,  hay.  hibrlcatlng  oU. 
linse^  oil.  or  other  oxidisable  or  drying 
oils,  naphthalene,  oakum.  oUed  cloth¬ 
ing.  oiled  paper,  oiled  textiles,  paint, 
straw,  sawdust,  wood  shavings,  or  veg¬ 
etable  oils.  Walls  referred  to  In  this  sub¬ 
division  need  extend  <mly  to  the  under¬ 
side  of  the  roof. 

(b)  In  lieu  of  separation  walls,  am¬ 
monium  nitrate  may  be  separated  from 
the  materials  referred  to  in  subdivision 

(a)  of  this  subdlvisioci  by  a  Q)ace  of  at 
least  30  feet. 

(c)  Pleunmable  Uouids  such  as  gaso¬ 
line.  kerosene,  solvents,  and  light  fuel 
oils  shall  not  be  stored  on  the  premises 
except  when  such  storage  conforms  to 
1 1910.106.  and  when  wails  and  aiUs  or 
curbs  are  provided  in  accordance  with 
subdivisions  (a)  or  (b)  of  this 
subdivision. 

(d)  LP-Gas  shall  not  be  stored  on  the 
premises  except  when  such  storage  con¬ 
forms  to  1 1910.110. 

(U)  (a)  Sul^ir  and  finely  divided 
metals  shall  not  be  stored  in  the  same 
building  with  ammemium  nitrate  except 
when  such  storage  conforms  to  para¬ 
graphs  (a)  through  (h)  of  this  section. 

(b>  Explosives  and  blasting  agents 
shall  not  be  stored  m  the  same  building 
with  ammonium  nitrate  except  on  the 
premises  of  makers,  distributors,  and 
user-compounders  of  explosives  or  blast¬ 
ing  agents. 

(c)  Where  explosives  or  blasting 
agents  are  stored  in  separate  buildiiigs. 
other  than  on  the  pren.lses  of  makers, 
distributors,  and  user-compounders  of 
explosives  or  blasting  agents,  they  shall 
be  separated  from  the  amizmnlum  nitrate 
by  the  distances  and  or  barricades  speci¬ 
fied  in  Table  H-  22  of  this  subpart,  but  by 
not  less  than  50  feet. 

(d)  Storage  and/or  operations  on  the 
premises  of  makers,  distributors,  and 
user-compounders  of  explosives  or  blast¬ 
ing  agenu  shall  be  in  conformity  with 
paragraphs  la)  through  (h)  of 
section. 

(6>  General  preccuHont.  (1)  Electrical 
installations  shall  conform  to  the  re¬ 
quirements  of  subpart  8  of  this  part. 


for  ordinary  locations.  They  shall  be  de¬ 
signed  to  minimize  damage  from 
corrosion. 

(ii)  In  areas  where  lightning  storms 
are  prevalent,  lightning  protection  shall 
be  provided.  (See  the  Lightning  Protec¬ 
tion  Code.  NFPA  76>  1968.1 

(ill)  Provisions  shall  be  made  to  pre¬ 
vent  unauthorised  personnel  from  en¬ 
tering  the  ammonium  mtrate  storage 
area. 

(7)  Fire  protection.  (I)  Not  more  than 
2.500  tons  of  bagged  ammonium  nitrate 
shall  be  stored  in  a  building  or  structure 
not  equipped  with  an  aulomaUc  sprin¬ 
kler  system.  Sprinkler  systems  shaU  be 
of  approved  type  and  installed  in  ac¬ 
cordance  alth  the  Standard  for  the  In¬ 
stallation  of  Sprinkler  Systems,  NFPA 
13-1969 

<U)  (o)  Suitable  fire  control  devices 
such  as  small  hose  or  portable  extin¬ 
guishers  shah  be  provided  throughout 
^the  warehouse  and  in  the  loading  and 
unloading  areas.  See  tlie  Standard  for 
the  Installation  of  Portable  Pire  Extin¬ 
guishers.  NFPA  10-1970,  and  the  Stand¬ 
ard  lor  the  Installation  ol  Standpipe  and 
Hose  Systems.  NFPA  14-1970. 

(b)  Water  supplies  and  fire  hydrants 
shall  be  available  in  accordance  with 
recognized  good  practices. 

(f>  Small  arms  ammvnition.  small 
arms  primers,  and  small  arms  propel¬ 
lants — (1)  Scope.  T*Iiu  paragrraph  docs 
not  apply  to  In-process  storage  and  intra- 
plant  transportation  during  manufac¬ 
ture  of  small  arms  ammunition,  small 
arms  primers,  and  smokeless  propellants. 

(2)  Small  arms  ammunition.  (i>  No 
quantity  limitations  are  imposed  on  the 
storage  of  small  arms  ammurution  m 
warehouses,  retail  stores,  and  other  gen¬ 
eral  occupancy  facilities,  except  those 
imposed  by  limitations  of  storage 
facilities. 

<11)  Small  arms  ammunition  shall  be 
separated  from  flammable  liquids,  flam¬ 
mable  solids  as  classified  in  49  CFR  Part 
172.  and  from  oUdizlng  materials,  by  a 
fire-resistive  wall  of  1-hour  rating  or  by 
a  distance  of  25  feet. 

(Ill)  Small  arms  ammunition  shall  not 
be  8t(jred  together  with  Class  A  or  Class 
B  explosives  unless  the  storage  facility 
Is  adequate  for  this  latter  storage. 

(3)  Smokeless  propellants,  (l)  All 
smokeless  propellants  shall  be  stored  in 
shipping  contalnen,  specified  In  49  CTB 

11^  93  for  smokeless  propellants. 

Q}i)  Not  more  than  20  pounds  of 
smokeless  propellants,  in  containers  of 
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(15)  listed — see  ‘^approved  *  In  i  1910. 

no(i4). 

(16)  DOT  Specifications — regulations 
of  the  Department  of  Transportation 

I  published  in  49  CFR  Chapter  L 

Ri7)  dot  regulatioos— see  1 1910. 
ll0(a)(16). 

(18)  DOT  requirements— see  S 1910. 
110(a)  (16£j 

(19)  DOT  cylinders— cylinders  meet¬ 
ing  the  requirements  of  49  CFR 
Chapter  I. 

(b)  Basic  rules. — (1)  Odorfzing  gates 

(1)  All  liquefied  petroleum  gases  sliall  be 
effectively  odorized  by  an  approved  agera 
of  such  character  as  to  indicate  posi¬ 
tively.  by  distinct  odor,  the  presence  of 
gas  down  to  concentration  in  air  of  not 
over  one-fifth  tlie  lower  limit  of  flam¬ 
mability.  OdorlxaUon.  .bowe\'er.  Is  not 
required  If  harmful  m  the  use  of  further 
processing  of  the  liquefied  petroleum  gas. 
or  If  odorlzatlon  will  aen'e  no  us»  *it;  f.u'- 
pose  as  a  warning  agent  1r  j?  nr 
further  processing 

(U)  The  odoiization  rec* 
subdivision  (I)  of  this*  .  .pv  agx.pb 
be  considered  to  be  met  n>  th-.  o’ 
pounds  of  ethyl  mere*  wr  :  •  pn*. 
of  thiophane  or  1 4  p  p  '  : "  vl 

mercaptan  per  10.900  gUlou'*  (  ■ 
However,  thu  UsUng  of  odoranu  *«id 
quanUtles  shall  not  exclude  the  use  of 
oU.er  odorants  that  me^l  the  odorlration 
requlremenu  of  subdivision  (i)  of  tliis 
subparagraph. 

(2)  Approval  of  egvipment  and  sps- 
terns.  (1)  Each  syst^  utlllelng  DOT 
container*  In  accordance  with  49  CFR 
Part  178  shall  have  Its  contains  valves, 
connectors,  manifold  valve  assemblies, 
and  regulators  approved. 

(11)  Each  system  for  domestic  or  c«n* 
mercial  use  utilizing  containers  of  2.000 
gallons  or  less  water  capacity,  other  than 
those  constructed  in  accordance  with  49 
CFR  Part  178.  shall  consist  of  a  container 
assembly  and  one  or  more  regulators,  and 
may  Include  other  parts.  The  system  as 
a  unit  or  the  container  assembly  as  a 
unit,  and  the  regulator  or  regulators 
shall  be  Individually  listed. 

(lii)  In  ssrstems  utilizing  containers  of 
over  2,000  gallons  water  capacity,  each 
regulator,  container  valve,  excess  flow 
valve,  gaging  device,  and  relief  valve  in¬ 
stalled  on  or  at  the  eontainer.  shall  have 
Its  correctness  as  to  design,  construction, 
and  performance  determined  by  Hitf-ing 
by  Underwriters’  Lsbomtnrles  Inc.,  or 
Factory  Mutual  Engineering  o>n) 


(3)  Requirements  for  construction  and 
original  test  of  containers  (D  Contain¬ 
ers  used  with  systems  embodied  in  para¬ 
graphs  (d).  (e).  (g).  and  (h)  of  this  sec¬ 
tion.  except  as  provided  in  paragraphs 

(e)  (3)  (ill)  and  <g>  (2)  (1)  of  this  section, 
shall  be  designed,  constructed,  and  tested 
in  acooi dance  with  the  Rules  for  Con¬ 
struction  of  Unflred  Pressure  Vessels, 
section  VIII.  Division  1,  American  So¬ 
ciety  of  Mechanical  Engineers  (ASME) 
Bojler  and  Pressure  Vessel  Code.  1968 
edition. 

(U)  Centainerx  constructed  according 
to  the  1949  and  earlier  edition,-  ol  the 
ASME  C(xle  do  not  have  to  comply  with 
paragrapiis  U>2  through  U-10  and  U-19 
thereof  Containers  constructed  accord¬ 
ing  to  paragraph  U-70  in  the  1949  and 
earlier  editions  are  not  authorized. 

(lii)  Containers  designed,  constructed, 
and  tasted  prior  to  July  1.  1961.  accord- 
mg  to  the  Code  for  Uniired  Pressure 
VFj^sels  for  Petroleum  Liquids  and  Oases, 
edition  with  1954  Addenda,  of  the 
n'^ncan  Petroleum  Institute  and  the 
eiican  Society  of  Mechanical  Engi- 
shall  be  considered  in  conform-, 
e.  Containers  constructed  according 
API-ASME  Code  do  not  have  to  com¬ 
ply  with  section  I  or  with  appendix  to 
section  1.  Paragraphs  W-60}  to  W-406 
inclusive  In  the  1943  and  earlier  editions 
do  not  apply. 

(Iv)  The  provisions  of  subdivision  (i) 
of  this  subparagraph  shall  not  be  con¬ 
strued  as  prohibiting  the  continued  use 
or  relnstallatioD  of  containers  con¬ 
structed  and  maintained  in  accordance 
with  the  standard  fvf  the  Storage  and 
Handling  of  Liquefied  Peb.'oleum  Oases 
NFPA  No.  58  in  effect  at  the  Lime  of  fab¬ 
rication. 

(v)  Containers  used  with  aystems  em¬ 
bodied  in  paragraph  (b>.  (d)(3) (ill), 
and  (f>  of  this  section,  shall  be  con¬ 
structed.  tested,  and  stamped  in  accord¬ 
ance  with  DOT  specifications  effective  at 
the  date  of  their  manufacture. 

(4)  Welding  of  containers.  (1)  Weld¬ 
ing  to  the  shell,  head,  or  any  other  part 
of  the  container  subject  to  internal  pres¬ 
sure.  shall  be  done  In  compliance  with 
the  code  under  which  the  tank  was  fab¬ 
ricated.  Other  welding  is  permitted  only 
on  saddle  plates,  lugs,  or  brackets  at¬ 
tached  to  the  container  by  the  tank 
manufacturer. 

(li)  Where  repair  or  modification  in¬ 
volving  welding  of  DOT  containers  is  re¬ 
quired.  the  container  shall  be  returned 
to  a  qualified  manufacturer  making  con- 


1  pound  maximum  capacity,  shall  be 
displayed  in  commercial  establishments. 

(ill)  Commercial  slocks  of  smokeless 
propellants  over  20  pounds  and  not  more 
than  100  pounds  shall  b#  stored  In  port¬ 
able  wooden  boxes  having  walls  of  at 
least  1  Inch  nominal  thickness. 

iiv)  Couimereiai  slocks  m  quantities 
not  to  exceed  750  pounds  shall  be  stored 
In  nonportable  storage  cabinets  having 
wooden  walls  of  at  least  1  inch  nominal 
tMckncss.  Not  more  than  400  pounds 
shall  be  permitted  in  any  one  cabinet 
<v)  Quantities  in  excess  of  750  poumis 
shall  be  stored  in  magazines  In  accord¬ 
ance  with  paragraph  (C)  of  this  section 
(4»  Small  arms  ammunfflon  primers. 
(1)  Small  arms  ammunition  primers 
shall  not  be  stored  except  in  the  ori¬ 
ginal  snipping  container  m  accordance 
with  the  requirements  of  49  CFR  173  107 
for  small  arms  ammunition  primers. 

Qil)  Not  more  than  10.000  small  arms 
immonltion  pnmers  mav  be  displayed 
in  commercial  establishment^ 

(Ut)  Small  aims  ammunition  primers 
shall  be  separated  from  flammable 
liquids,  fiammable  solids  as  classified  m 
49  CFR  Part  172,  and  oxidizing  ma¬ 
terials  by  a  fire-resistive  wall  of  1-hour 
raimg  or  by  a  distance  of  25  feet. 

(Iv )  Not  more  than  750.000  s-nall  arms 
ammunition  pnmers  shall  be  stored  in 
anv  one  buUding.  except  as  provid(^  in 
subdivision  (v)  of  this  subparagraph. 
Not  more  tnan  100,000  shall  be  stored  in 
tny  one  pUe.  Piles  shall  be  at  least  15 
feel  apart. 

(V)  Q.iantiUes  of  small  arms  ap>munt- 
tton  primers  In  excess  of  750.000  shall  be 
stored  in  magar.ines  in  accordance  with 
paragraph  (c)  of  this  section. 

(k)  Scope.  This  section  applies  to  the 
manufacture,  keepirig.  having,  storage, 
sale,  transportation,  and  ase  of  explo¬ 
sives.  blasUnc  agents  and  pyrotechnics. 
ThL*:  section  doe*  not  apply  to  the  sale 
and  use  (public  display)  of  pyrotechnics, 
commonly  known  as  fl’worka,  nor  to  the 
use  of  explosives  in  the  form  pr^rlbed 
by  the  official  UB.  riiarmac(^>eia- 

g  1910.110  Slorrgr  and  handling  of  li<|> 
arfied  petroleum  gane*. 

(a)  Dc/tnltions  applicabte  to  this  sec¬ 
tion.  As  used  In  this  section: 

(l)  API-ASM3  container— A  con¬ 
tainer  constructed  in  accordance  with 
the  requizements  of  paragraph 
(b>(3)(iii)  of  this  section. 

(2)  ASME  container  — A  container 
constructed  in  accordance  with  the  re¬ 


quirements  of  paragraph  (b)  (3)  (1)  of 
this  section. 

(S>  Container  assembly — An  assembly 
consisting  essentially  of  the  container 
and  fittings  for  all  container  openings, 
including  shutoff  valves,  excess  flow 
valves.  liquid-level  gaging  devices,  safety 
relief  devices,  and  protective  housing. 

(4)  Containers — All  vessels,  such  as 
tanks,  cylinders,  or  drums,  used  for 
transnortation  or  storing  liquefied  pe¬ 
troleum  gases. 

(5)  DOT  —  D  e  p  a  r  t  m  e  n  t  of 
Transportation. 

(6)  DOT  container — A  container  con¬ 
structed  in  accordance  with  the  appli¬ 
cable  requirements  of  49  CFR  Chapter  1. 

(7)  "Liquified  petroleum  gases"— 
•‘LPO"  and  "LP-Oas"— Any  material 
which  is  composed  predominantly  of  any 
ol  the  following  hydrocarbons,  or  mix¬ 
tures  of  them;  propane,  propylene,  bu¬ 
tanes  (normal  butane  or  iso-butane), 
and  butylenes. 

(8i  Movable  fuel  storage  tenders  or 
femi  carts — Container*  not  In  excess  of 
1.200  gallons  water  capacity,  equipped 
with  wheels  to  be  towed  from  one  loca¬ 
tion  of  usage  to  another.  They  are 
basically  nonhighway  vehicles,  but  may 
occa.4lonally  be  movrt  over  public  roads 
or  highways  They  are  used  as  a  furi 
buppiy  for  farm  tractors,  construction 
machinery  and  similar  equipment. 

(9)  P.S.IQ.— pounds  per  square  Inch 
gauge. 

<10)  P.S.TA.— pounds  per  square  Inch 
absolute. 

(11)  Systems — an  assembly  of  equip¬ 
ment  consisting  essenUaiiy  of  the  con¬ 
tainer  or  containers,  major  devices  such 
AS  vaporlf-ers.  safety  relief  valves,  excess 
flow  valves,  regulators,  and  piping  con¬ 
necting  such  parts. 

(12)  Vaporlzer-bumer — an  Integral 
vaporizer-bainer  unit,  dependent  upon 
the  heat  generated  by  the  burner  as  the 
source  of  heat  to  vaporize  the  liquid  used 
for  dehydrators  or  dryers. 

(13)  Ventilation,  adequate— when 
specified  for  the  prevention  of  fire  dur¬ 
ing  normal  opeiaUon.  ventilation  shall 
be  considered  adequate  when  the  con¬ 
centration  of  Uie  gas  In  a  gas-air  mixture 
does  not  exceed  25  percent  of  the  lower 
flammable  limit. 

(14)  Approved — unless  otherwise  in¬ 
dicated.  listing  or  approval  by  the  fol¬ 
lowing  nationally  recognized  testing 
laboratories.  Underwriters’  Laboratories. 
Inc.;  Factual  Mutual  Engineering  Corp 
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talners  of  the  same  type  and  the  repair  in  compliance  with  American  National 
or  a.ijdificaUon  made  in  cxi.npliance  with  Standard  246.1-1954,  "Method  of  Mork- 
UOT  reguiauons.  ing  Portable  Compressed  Oae  Containera 

(5)  Markings  on  confatners.  (1>  Each  To  Identify  the  Material  Contained." 


container  covered  in  subparagraph  (3) 


(6)  Location  of  containers  and  reg- 


(1)  of  this  paragraph,  except  as  provided  ulating  equipment.  (1)  Containers,  and 
in  subparagraph  (3><iv)  of  this  para-  first  stage  regulating  equipment  If  used, 
graph  shHli  be  marked  as  specified  in  the  shall  be  located  outside  of  buildings,  ex- 
following;  cept  under  one  or  moie  of  the  following: 

(O)  With  a  marking  Identifying  com-  (o)  In  buildings  used  exclusively  for 
pliance  with,  and  other  markings  re-  eontainer  charging,  vaporizaUon  pres- 

Quired  by.  the  rules  of  the  reference  sure  reduction,  gas  mixing,  gas  manufac- 
under  which  the  container  Is  con-  turing.  or  distribution, 
strucled;  or  with  the  stamp  and  other  When  portable  use  U  necessary 

markings  required  by  the  Nauonoi  Board  h)  accordance  with  paragraph  (C)  (5) 

of  Boiler  and  Pressure  Vessel  Inspectors,  of  this  section. 


(b)  With  noUtlon  as  to  whether  the 


(c)  LP-Gbs  fueled  stationary  or  port- 


container  is  designed  for  underground  able  engines  in  accordance  with  para- 
or  abovegi'ound  Installation  or  both.  If  graph  (c)  (II)  or  (12)  of  this  section. 


intended  for  both  and  different  style 


(d)  LP-Oas  fueled  Industrial  trucks 


(/)  Containers  awaiting  use  or  resale 
when  stored  in  accordance  with  para¬ 
graph  (f )  of  this  section. 

(U)  Each  Individual  container  shall  be 
located  with  respect  to  the  nearest  Im¬ 
portant  building  or  group  of  buildings 
or  line  of  adjoining  property  which  may 
'5e  built  q^tn  accordance  with  Table 
H-23. 

Tabl*  H-a 


hoods  are  provided,  the  marking  shall  used  in  accordance  w’lth  paragraph  (e) 
indicate  the  proper  hood  for  each  type  ^*3)  of  this  section, 
of  InstailaUon  LP-Oas  fueled  vehicles  garaged  to 

(c)  With  the  name  and  address  of  the  accordance  with  p-iragraph  (c)(J4)  of 
supplier  of  the  container,  or  with  the  section. 

trade  name  of  the  container.  '  Containers  awaiting  use  or  resale 

loi  With  the  water  capacity  of  the  when  stored  In  accordance  with  para- 
cont&iner  in  pounds  or  gallons,  UB.  graph  (f>  of  this  section. 

Standard.  <il)  Each  individual  container  shall  be 

(c)  With  the  pressure  in  paj.g..  for  located  with  respect  to  the  nearest  Im- 
whirh  the  container  is  designed  portant  building  or  group  of  buildings 

(/)  With  the  wording  "This  container  Ifw  line  of  adjoining  property  which  may 
shall  net  contain  a  product  having  a  built  on]  to  accordance  with  Table 
vapor  pressure  to  excess  of  —  pa.i.g.  at  h-23 
100*  F,"  see  subparagraph  (14)<vlll)  of  taw.*  h-m 

this  paragraph.  _ 

(g)  With  the  tare  weight  In  pounds  or  Minimum  4ht*nr« 

other  identified  unit  of  weight  for  con-  - -  —  --  - - 

talners  with  a  water  capacity  of  300  _ ^to*^** 

pounds  or  less.  perconetoer 

(A)  With  marking  indicating  the  max-  itwund  fruund  cwuinMi 

Imum  level  to  which  the  cont  ainer  may - - - - - - 

be  filled  with  liquid  at  temperatures  be-  L»«*thu  i^nis  • . Non*....  Non*. 

tween  20*  F.  end  130-  p  exwpt  on  con-  nil::!,'.  ;::;;  !!IS: :  SK;  fw;. 

talners  provided  with  fixed  maximum  &oi  . tstmui  .  su*x. 

level  indicators  or  which  are  filled  by  2.001  6oi«i...  mooz. 

weighing.  Markings  shall  be  Increments  ^ordtam- 

of  not  more  than  20*  F.  This  marking  aonoi fftToonomnnu* ..  sofp.t.  .  Tsfm 
may  be  located  on  the  liquid  level  gaging  60fe*t...  ioor.*i 

device.  m. 

«)  With  the  outside  surface  area  to  _ _ _ _ 

*QUare  feet.  1  ^  th#  ajcrr««»t*  W*t*f  of  •  niti)il-«*»ii»li»*r 

(11)  Markings  specified  shall  be  on  a  ti»*i*naiton*t*coo«umnf •ii»*i«»iwi^«orrn»irr^h* 
meU!  nameplate  atUched  to  tlie  con-  SV" 


501  la ?.aUI . .  *(**1. 

2.001  lalO.VjO unions....  Mint...  iOltaZ.  Hnt. 


7(UttlU)W).iu} Kalians...  CCre*t... 


m^urnnr  du  i<  Ml  rAllonoorKn*)' 


roetaj  namepiaic  atiacnea  u>  uie  con-  o(  ihi.  tiio*  (h* 

talner  and  located  In  such  a  manner  as  to  rather  than  eamritv  p>t  ron>«inrr  Ir  mor*-  ti.Kn  ow 

remain  visible  after  the  container  Is 

Installed.  tiw^Misii7uM  ni(»TAKrF.8  bktwfkn  abovi? 


(ill)  When  LP-Oas  and  one  <»  more 
other  gases  are  stored  or  used  to  the  same  rHon 
area,  the  containers  shall  be  marked  to 


identify  their  content.  Marking  shall  be  uinpr  of  n 


th*  MINIMUM  nil»TAKrF.8  BKTWFEN  AB(»  b 
OROVN!)  containers  Io  »n*UJUt»on*. 

•  Not*-  TVm*  tbOT*  'tNUnw  rtHjitlprrn^ol*  b* 
rHttn  d  In  onl  than  HI  (^i  (>.r  •  *lnfk>  rcnulnpf  of 
1.200  n1)on<t  wmtPT  e«(»rlty  of  l**s.  proTMInir  ^och  * 
eanfiktnn'  B  *1  l««st  9  f(-t  from  nor  othar  LP-Gftf  con 
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(lU)  Containers  Installed  for  use  shall 
be  stacked  one  above  the  other. 
0|v)  In  Industrial  Installations  Involv¬ 
ing  containers  of  180.000  gallons  aggre¬ 
gate  water  capacity  or  more,  where 
serious  mutual  exposures  between  the 
container  and  adjacent  properties  pre¬ 
vail.  firewalls  or  other  means  of  special 
protection  designed  and  constructed  In 
accordance  with  good  engineering  prac¬ 
tices  are  requlredj 

(T>  In  tte  case  of  buildings  devoted 
exclusively  to  gas  manufacturing  and 
distributing  operations,  the  dlsunces  re¬ 
quired  by  Table  H-23  may  be  reduced 
provided  that  In  no  case  shall  containers 
of  water  capacity  exceeding  600  gaUons 
be  located  closer  than  10  feet  to  such 
gas  manufacturing  and  dlstnbutlna 
buildings. 

tvl)  Readily  Ignltibla  material  such 
as  weeds  and  long  dry  grass  shall  bs 
removed  within  10  feet  of  any  eonUdner. 

(vU)  The  minimum  separation  be¬ 
tween  liquefied  petroleum  gas  containers 
and  flammable  liquid  tanks  shall  be  20 
feet,  and  the  minimum  separation  be¬ 
tween  a  container  and  the  centerline  of 
the  dike  shall  be  10  feet.  The  foregoing 
provision  shall  not  apply  when  LP-Qas 
containers  of  135  gallons  or  less  capacity 
are  installed  adjacent  to  Class  in  flam¬ 
mable  liquid  tanks  of  276  gaUons  or  leas 
capacity. 

(vlil)  Suitable  means  shall  be  taken  to 
prevent  the  accumulation  of  flammable 
liquids  under  adjacent  liquefied  petro¬ 
leum  gas  containers,  such  as  by  diking, 
diversion  curbs,  or  grading. 

(lx)  When  dikes  are  used  with  flam¬ 
mable  liquid  taiUu.  no  liquefied  petro¬ 
leum  gas  containers  sluUl  be  located 
within  the  diked  area. 

(7)  Container  valves  and  container 
accessories.  (1)  Valves.  fltUngs,  and 
accessories  connected  directly  to  the  con¬ 
tainer  mcluding  primary  shutoff  valves, 
shall  have  a  rat^  working  pressure  of 
at  least  260  paJa.  and  shaU  be  of  ma¬ 
terial  and  design  suitable  for  Lf-Oas 
service.  Cast  Iron  shall  not  be  used  for 
container  valves,  fittings,  and  accesso¬ 
ries.  This  does  not  prohibit  the  use  of 
container  valves  made  of  malleable  or 
nodular  iron. 

<U)  Connections  to  containers,  except 
safety  relief  connections,  liquid  level 
gaging  devices,  and  plugged  openings, 
shall  have  shutoff  valvss  located  as  close 
to  the  container  as  practicable. 


(Ill)  Excess  flow  valves,  where  re¬ 
quired  shall  close  automatically  at  the 
rated  flows  of  vapor  or  liquid  as  spewed 
by  the  manufacturer.  The  connections  or 
line  Including  valves,  fittings,  etc.,  being 
protected  by  an  excess  flow  valve  shall 
have  a  greater  capacHy  than  the  rated 
flow  of  the  excess  flow  valve. 

(Iv)  Liquid  level  gaging  devices  which 
are  so  constructed  that  outward  flow  of 
container  contents  shall  not  exceed  that 
passed  by  a  No.  54  drill  size  opening, 
need  not  be  equipped  with  excess  flow 
valves. 

(V)  Openings  from  container  or 
through  fltUngs  atuched  directly  on 
container  to  which  pressure  gage  con- 
necuon  is  made,  need  not  be  equipped 
with  shutoff  or  excess  flow  valves  If  such 
openings  are  restricted  to  not  larger 
than  No.  64  drill  slae  opening. 

(vi)  Except  as  provided  In  paragraph 

(c)  (6)  (1)  (b)  of  this  section,  excess  flow 
and  back  pressure  check  valves  where 
required  by  this  section  shall  be  located 
Inside  of  the  container  or  at  a  point  out¬ 
side  where  the  line  enters  the  container; 
In  the  latter  ease.  Installation  shall  be 
made  In  such  manner  that  any 
.strain  beyond  the  excess  flow  or  bock 
pressure  check  valve  will  not  cause 
breakage  between  the  container  «n«( 
such  valve. 


(vU)  Excess  flow  valves  shall  be  de¬ 
signed  with  a  bypass,  not  to  exceed  a  No. 
60  drill  size  opening  to  allow  equaliza¬ 
tion  of  pressures. 

(vlll)  Containers  of  more  than  30  gal¬ 
lons  water  capacity  and  leas  than  2.000 
gallons  water  capacity,  filled  cn  a  vol¬ 
umetric  basis,  and  manufactured  after 
December  I,  1963.  shall  be  equipped  for 
filling  into  the  vapor  space. 

(8)  Piping — including  pipe,  tubing, 
and  gftlngs.  (I)  Pipe,  except  as  provided 
in  paragraphs  (el(6)(|l  and  (g)(ia) 
(111),  at  this  section  shall  be  wrought 
iron  or  steel  (black  or  galvanized) ,  brass 
copper,  or  aluminum  alloy.  Aluminum 
alloy  pipe  shall  be  at  least  Schedule  40  In 
a^ordance  with  the  speclflcaUons  for 
Mumlnum  Alloy  Pipe.  American  Na¬ 
tional  Standards  Institute  (ANSI)  H38.- 
7-1969  (ASTM.  B241-69) ,  except  that  the 
use  of  alloy  5456  is  prohibited  and  shall 
be  suitably  marked  at  each  end  of  each 
length  indicating  compliance  with 
American  National  Standard  Institute 
Specifications.  Aluminum  AHoy  pipe 
shall  be  protected  against  external  cor¬ 
rosion  whan  It  Is  In  contact  with  dls- 
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(V)  Por  operating  pressures  of  136 
psjg  or  lass,  fittings  shaU  be  designed 
for  a  pressure  of  at  least  126  psJ.g.  Fbr 
operating  pressures  above  125  psJ.g..  fit¬ 
tings  shall  be  designed  for  a  minimim' 
of  250  pslg. 

(VI)  The  use  of  threaded  east  Iron 
pipe  fittings  such  os  ells,  tees,  crosses, 
couplings,  and  unions  la  prohibited 
Aluminum  alloy  fittings  shall  be  used 
with  aluminum  alloy  pipe  and  tubing. 
Insulated  fittings  shall  be  used  where 
aluminum  alloy  pipe  or  tubing  connects 
with  a  dissimilar  metal, 

(vU)  Strainers,  reguiatora,  metera, 
compressors,  pumps,  etc.,  are  not  to  be 
considered  as  pipe  fittings.  This  does  not 
prohibit  the  use  of  malleable,  nodular, 
or  higher  strength  gray  Iron  for  such 
equipment. 

(till)  All  materials  such  as  valve  seats, 
pocking,  gaskets,  diaphragms,  etc.,  shall 
be  of  such  quality  as  to  be  resistant  to 
the  action  of  liquifled  petroleum  gas 
under  the  service  conditions  to  which 
they  are  subjected. 

(lx)  All  piping,  tubing,  or  hose  shall 
be  tested  after  assembly  and  proved  free 
from  leaks  at  not  less  than  normal  oper¬ 
ating  pressures.  After  InstallsUon,  pip¬ 
ing  and  tubhig  of  all  domestic  and  com¬ 
mercial  systems  shall  be  tested  and 
proved  free  of  leaks  using  a  manometer 
or  equivalent  device  that  will  Indicate  a 
drop  Ui  pressure.  Test  shall  not  be  made 
with  a  flame. 

(X)  Provision  shall  be  made  to  com¬ 
pensate  for  expansion,  contraction.  Jar¬ 
ring,  and  vibration,  and  for  settling.  This 
■nay  be  accomplished  by  flexible 
connections. 

(xl)  Piping  outside  buildings  may  be 
bi  t  id,  above  ground,  or  both,  but  shall 
be  well  supported  and  protecM  against 
physical  damage.  Where  soil  conditions 
warrant,  all  piping  shall  be  protected 
against  corrosion.  Where  condensation 
may  occur,  the  piping  shall  be  pitched 
bock  to  the  contahier.  or  suitable  means 
shall  be  provided  for  revaporixatlon  of 
the  condensate. 

(9)  Nose  MpeeidcaOom.  (I)  Hose  shall 
be  fabricated  of  materials  that  are  resist¬ 
ant  to  the  action  of  LP-Oos  In  the  liquid 
and  vapor  phases.  If  wire  braid  Is  used 
for  reinforcing  the  hose.  It  shall  bs  of 
corrosion-resistant  material  such  as 
stainless  steel. 

(U)  Hose  subject  to  eonUlner  pres¬ 
sure  shall  be  marked  “LP-Oas"  or  "LPO" 
at  not  greater  than  10-foot  Intervals. 


(Ill)  Hose  subject  to  container  pres 
sure  shall  be  designed  for  a  bursting 
pressure  of  not  less  than  1 J60  paJa. 

(Iv)  Hose  subject  to  container  pres¬ 
sure  shall  have  Its  correctness  as  to  de¬ 
sign  construction  and  performance 
determined  by  being  listed  (see  1 1910.110 
(a) (161). 

(V)  Hose  connections  subject  to  con¬ 
tainer  pressure  shall  be  capable  of  with¬ 
standing,  without  leakage,  a  test  pres¬ 
sure  of  not  leas  than  600  pa.lg. 

(vl)  Hoee  and  hose  connections  on  the 
low-pressure  side  of  the  regulator  or 
reducing  valve  shall  be  designed  for  a 
bursting  pressure  of  not  less  than  126 
pa.l.g.  or  five  times  the  set  pressure  of 
the  relief  devices  protecting  that  portion 
of  Che  system,  whichever  Is  higher. 

(vlll  Hose  may  be  used  on  the  low- 
pressure  side  of  regulators  to  connect  to 
other  than  domestic  and  (x>mmerclal 
gas  appliances  under  the  foUowlng 
conditions: 

(o)  The  appliances  connected  with 
hose  shall  be  poitable  and  need  a  flexi¬ 
ble  connection. 


(0)  ror  use  Inside  buildings  the  hose 
shall  be  of  minimum  practical  length 
but  shall  not  exceed  6  feet  except  as 
provided  In  pargraph  (e)(6)(l)(g)  of 
this  section  and  shall  not  extend  from 
one  room  to  another,  nor  past  through 
any  walls.  partlUons.  oelllngs,  or  floors 
Such  hose  shall  not  be  concealed  from 
view  or  used  in  a  concealed  location  Por 
use  outside  of  buildings,  the  hose  may 
exceed  this  length  but  shall  be  kept  as 
short  as  practical. 

(c)  The  hose  shall  be  approved  and 
shall  not  be  used  where  It  U  likely  to  be 
subjected  to  temperatures  above  126‘  F. 
The  boM  shall  be  securely  connected  to 
the  appliance  and  the  use  of  rubber  slip 
ends  shall  not  be  permitted. 

(d)  The  shutoff  valve  for  an  appli¬ 
ance  eonnected  by  hose  shall  be  In  the 
metal  pipe  or  tubing  and  not  at  the  ap¬ 
pliance  end  of  the  hose.  When  shutoff 
valves  are  Installed  close  to  each  other 
precauUons  sbaU  be  taken  to  prevent 
operation  of  the  wrong  valve. 

(e)  Hose  used  for  connecting  to  waD 
outlets  shall  be  protected  from  physical 
OAinage. 


uoi  sa/et9  aevice$.  (J)  e^ry  coo- 
talner  except  ttaoee  eonstnicted  In  ec* 
cordance  with  DOT  specifleatlons  and 
every  vaporizer  (except  motor  fuel 
vaporizers  and  except  vaporizers  de¬ 
scribed  In  subparagraph  (llKllKe)  of 
this  paragraph  and  paragraph  (d)  (4)  (v) 


similar  metals  other  than  galvanized 
steel,  or  Its  location  Is  subject  to  re¬ 
peated  wetting  by  such  liquids  as  water 
(except  rain  water),  detergenu.  sewage, 
or  leaking  from  other  piping,  or  It 
posses  through  flooring,  plaster,  ma¬ 
sonry,  or  Insulation.  Oalvanlzed  sheet 
steel  or  pipe,  galvanized  Inside  and  out, 
may  be  considered  suitable  protection. 
Tha  maximum  nominal  pipe  size  for 
aluminum  pipe  shaU  be  three-fourths 
Inch  and  shaU  not  be  used  for  pressures 
exceeding  30  pa.lg.  Aluminum  aUoy  pipe 
ShaU  not  be  Installed  within  6  inches  of 
the  groimd. 

(a)  Vapor  piping  with  operating  pres¬ 
sures  not  exceeding  126  paJg.  shaU  be 
suitable  for  a  working  pressure  of  at  least 
125  pa.lg  Pipe  shaU  be  at  least  Schedule 
40  (ASTM  A-53-69.  Grade  B  Electric  Re¬ 
sistance  Welded  and  Electric  Flash 
Welded  Pipe  or  equal) . 

(b)  Vapor  piping  with  operating  pres¬ 
sures  over  125  paJ  g.  and  oU  Uquld  pip¬ 
ing  shall  be  suitable  for- a  working  pres¬ 
sure  of  at  least  350  pal.g.  Pipe  shaU  be 
at  least  Schedule  60  If  Joints  are 
threaded  or  threaded  and  bsuUt  welded. 
At  least  Schedule  40  (ASTM  A-53-69 
Grade  B  Electric  Resistance  Welded  and 
Electric  Flash  Welded  Pipe  or  equal) 
ShaU  be  used  If  Jolnu  are  srelded.  or 
welded  and  flanged. 

(U)  Tubing  ShaU  be  seamless  and  of 
copper,  brass,  steel  or  aluminum  alloy 
Copper  tubing  shaU  be  of  type  K  or  L  or 
equivalent  as  covered  In  the  Speclflca- 
Uon  for  SesmlesB  Copper  Water  Tuba. 
ANSI  B32.I-1979  (ASTM  B86-69> 
Aluminum  aUoy  tubing  shaU  be  of  Type 
A  or  B  or  equivalent  os  covered  In  Spec¬ 
ification  ASTM  B310-da  and  shaU  be 
suitably  marked  every  16  inches  Indicat¬ 
ing  comnllance  with  ASTM  Spedflca- 
tlcns.  The  minimum  nominal  waU 
thickness  of  copper  tubing  and  aluminum 
aUoy  tubing  shall  be  as  specified  In  Table 
H-24  and  Table  H-26. 

Aluminum  alloy  tubing  shaU  be  pro¬ 
tected  against  external  corrosion  when 
it  Is  In  contact  srlth  dissimilar  metals 
other  than  galvanized  steel,  or  Its  loca¬ 
tion  Is  subjMt  to  repeated  wetting  by 
liquids  such  as  water  (except  rainwater), 
detergents,  sewage,  or  leakage  from  other 
pipmg,  or  It  passes  through  flooring, 
plaster,  masonry,  or  insulation.  Galva¬ 
nized  sheet  steal  or  pipe,  galvanized  In¬ 
side  and  out.  may  be  considered  suitable 
protection.  The  maximum  outside  di¬ 
ameter  for  aluminum  aUoy  tubing  shall 
be  three-fourths  Inch  and  shall  not  be 
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used  for  pressures  exoeedinf  30  P.8J4. 
Aluminum  sUoy  tubing  shBll  not  be  In- 
stAlled  vltbln  I  Inches  of  the  groond. 

(Ill)  In  systems  where  the  gss  In 
liquid  form  without  pressure  reduction 
enters  the  building,  only  heary  wsUed 
seemless  brsas  or  copper  tubing  with  on 
Internal  diameter  not  greater  three 
thirty-seconds  Inch,  and  a  wall  thick* 
ness  of  not  less  than  three  sUty-fourths 
Inch  shall  be  used.  This  requirement 
shall  not  apply  to  research  1^  expert* 
mental  laboratories,  buildings,  (tr  sepa* 
rate  fire  diristons  of  buildings  used  ex* 
clusli^ly  for  housing  Internal  combus* 
tloo  engines,  and  to  eommereial  gas 
idants  or  bulk  stations  where  containers 
are  charged,  nor  to  industrial  Taporlxer 
buildings,  nor  to  buildings,  structures,  or 
equipment  under  construction  or  uncter* 
going  major  renovation. 

<ivi  Pipe  Joints  may  be  screwed, 
flanged,  welded,  soldered,  or  brazed  with 
a  material  having  a  melting  point  ex* 
eeeding  1.000*  P.  Joints  <»  seamless  o(b>- 
per.  brass,  steel,  or  aluminum  alloy  gas 
timing  shall  be  made  by  means  of  ai^ 
proved  gas  tubing  fittings,  or  soldered  or 
brazed  with  a  material  having  a  B^uHng 
point  exceeding  1.000*  F. 
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(a)  this  section)  whether  heated  by 
artificial  means  or  not.  shall  be  provided 
with  one  or  more  safety  relief  valves  of 
spring-loaded  or  equivalent  type.  These 
valves  shall  be  arranged  to  afford  free 
vmt  to  the  outer  air  with  discharge  not 
leas  than  5  feet  horizontally  away  from 
any  opening  Into  the  building  which  Is 
below  such  discharge.  The  raU  of  dis¬ 
charge  shall  be  In  accordance  with  the 
requiremmts  itf  subdivision  (11)  of  this 
subparagraph  or  subdivision  <U1>  of  this 
subparagraph  in  the  case  of  vaporizers. 

<il)  Minimum  required  rate  of  dis¬ 
charge  in  cubic  feet  per  minute  of  air 
at  120  percent  of  the  maximum  per¬ 
mitted  start  to  discharge  pressure  f<» 
safety  relief  valves  to  be  used  on  con¬ 
tainers  other  than  those  constructed  In 


aceordnnre  with  DOT  specification  *hAii 
be  as  follows: 

glow 

Surface  nt€ 

•res  CFM 

(sq  ft.}  air 

90  or  IMS.... . 696 

95  _ 781 

80  .  679 

36 . 090 

40 .  1. 100 

45  .  1.990 

60  — .  1.380 

55  . 1.  430 

60  .  1.540 

65  .  1.640 

70  .  1,750 

78 . 1.  660 

eO  . 1.  050 

65  . 9.050 

»0  . . 9.150 

66  _ _ _  9. 940 

100  — . 9.840 

106  . 9.440 

no  .  9.680 

118  .  9.680 

190  -  9.790 

195  _ _ _ _ _  9.  SIO 

130  _  9.000 

185  - 9.000 

140  . . 8.060 

145  _  9. 170 

150  . 8.960 

158  . . .  9.  850 

160  -  9.440 

165  _  8.680 

170  -  8.690 

175  . 8.700 

180  -  8.700 

185  .  9.880 

100 . . .  9. 060 

105  . .  4.060 

900  - - - -  4. 190 

910 .  4.900 

990  . 4.470 

980  - ...  4.680 

940  - 4.800 

960  - - 4.060 


Sar/aea 


Flow 

rata 

crm 


ft.) 

- - - 6.160 

370  -  8,390 

380  -  0,400 

300  -  0.010 

300  . 6.700 

»0 - -  6.060 

»*)  . .  0.080 

860  - 

640  -  0.806 

660  -  0.840 

800  -  0.600 

870  -  0.840 

300  - 7.000 

800  -  7,100 

*00  - 7,800 

460  -  0.040 

800  -  0.700 

880  -  0,470 

000  -  10,  I'.o 

080  -  10.800 

700  -  11,880 

2*  - 13.330 

880  -  18.840 

000  - - 

080  -  14,830 

1.000  -  18.470 

1.060  -  10, 100 

>.>“0 . 18.730 

1.180  -  17,  300 

iJOO - 17.000 

1280  - - -  18.870 

1 JOO - - - 

>.0»0 - 10.780 

1.400  -  30,880 

1.480  -  30.080 

1800  -  31.870 

1880 - - - 33,  100 

laoo - - - „  23,  740 

1.080  -  38.830 

■.TOO  38  900 

l.TOO -  94.470 

‘•5®® . — .  95.050 

i-eOC  86  690 

lAoo - as!  ISO 

1.050  -  96.780 

9.000  -  97,810 

Suifaos  ar«a=toCal  outside  surfaes  aiea  of 
ooDtalnM  In  square  fees. 


When  the  suifsee  area  la  not  stamped  oa 
the  nameplste  or  when  the  marking  Is  not 
legible,  the  erea  oan  bs  oaleulated  by  »««ng 
on#  of  the  foUowtag  formulas: 

(1)  Cyllndrloal  oontalner  with  hemlspberl- 
cal  heads: 

Area=Overall  length X outslds  diameterx 
9.1416. 

(9)  Cyllndrlea]  container  with  other  than 
heralspheneel  heeds: 

Areas:  roverml)  length  -4-09  outelde  diameter) 
X outside  diameterx 9. 1416. 


Nora:  Thla  formula  la  not  esaet.  hut  win 
give  results  within  the  limits  of  praotioal 
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(S)  Spbericat  container: 

Are«=Outstde  diameter  equwcdxS.Hie. 
Plow  Etate-CFM  Air  =:  Required  flow  capectty 
in  cubic  feet  per  minute  of  a4r  at  standard 
conditions,  00  P.  and  atmoapberlc  pres* 
sure  (14.7  paJa.). 

The  rate  of  dlseharfe  may  be  Interpolated 
for  intermediate  values  of  surface  area.  For 
containers  wltb  total  outside  surface  area 
freater  than  3,000  square  feet,  the  required 
flow  rate  can  be  calculated  using  the  formula. 
Plow  Rate*CFM  Atr=:63.63S 
A = total  outside  surface  area  of  the  eon* 
talner  tn  sqxiare  feet. 

Valves  not  marked  "Air*  have  flow  rate 
marking  In  cubic  feet  per  minute  of  llque* 
fled  petroleum  gas.  These  can  be  converted 
to  ratings  in  cubic  feet  per  minute  of  air  by 
multiplying  the  liquefied  petroleum  gas  rat¬ 
ings  by  factors  listed  below.  Air  flow  ratings 
can  be  converted  to  ratings  in  cubic  feet  per 
minute  of  liquefied  petroleum  gas  by  divid¬ 
ing  the  air  ratings  by  the  factors  listed 
below. 

An  CoNVtanoN  Pactoss 


(ill)  Minimum  Required  Rate  of  Dis* 
charge  for  Safety  Relief  Valves  for 
Liquehed  Petroleum  Qas  Vaporizers 
(Steam  Heated.  Water  Heated,  and 
Direct  Fired ) . 

The  minimum  required  rate  of  dis¬ 
charge  for  safety  relief  valves  shall  be 
determined  as  follows: 

(a)  Obtain  the  total  surface  area  by 
adding  the  surface  area  of  vaporizer 
shell  in  square  feet  directly  in  contact 
with  LP-Oas  and  the  beat  exchanged 
surface  area  In  square  feet  directly  In 
contact  with  LP*Q^. 

(b)  Obtain  the  minimum  required 
rate  of  discharge  in  cubic  feet  of  air 
per  minute,  at  (M*  P.  and  14.7  pA.la. 
from  subdivision  (11)  of  this  sub¬ 
paragraph,  for  this  total  surface  area. 

(lv>  Container  and  vaporizer  safety 
relief  valves  shall  be  set  to  ‘Start-to- 
discharge,  with  relation  to  the  design 
pressure  of  the  container.  In  accordance 
with  Table  H-26. 

(V)  Safety  relief  devices  used  with 
systems  employing  containers  other 
than  those  constructed  according  to 
DOT  q>eclficatlons  shall  be  so  con¬ 
structed  as  to  discharge  at  not  less  than 
the  rates  shown  in  subdivision  (11)  of 
this  subparagraph,  before  'the  pressure 
is  in  excess  of  120  percent  of  the  maxi¬ 
mum  (not  including  the  10  percent  re- 


ASME  Coda;  Par.  D-SS,  U-SS- 


ASME  Code  -t9A0  IW2.  INS. 


I  Manufootuim  at  mhif  retW  valves  or*  allowed  a 
plU5  toteraoee  no<  exceedlnc  10  pervoot  o(  the  art  prwwara 
marked  on  Uie  volvo. 

ferred  to  in  subdivision  (tv)  of  this  sub- 
paragraph)  permitted  start  to  (lischarge 
pressure  setting  of  the  device. 

(Vi)  In  certain  locations  sufflctently 
sustained  high  temperatures  prevail 
which  require  the  use  of  a  lower  vapor 
pressure  product  to  be  stored  or  the  use 
of  a  higher  designed  pressure  vessel  in 
order  to  prevent  the  safety  valves  open¬ 
ing  as  the  result  of  these  temperatures. 
As  an  alternative  the  tanks  may  be  pro¬ 
tected  by  cooling  devices  such  as 
spraying,  by  shading,  or  other  ^ectlve 
means. 

(vU)  Safety  relief  valves  shall  be 
arranged  so  that  the  possibility  of  tam¬ 
pering  will  be  minimized.  If  pressure 
setting  or  adjustment  is  external,  the 
relief  valves  shall  be  provided  with 
approved  means  for  sealing  adjustment. 

(vui)  Shutoff  valves  shall  not  be  in¬ 
stalled  between  the  safety  relief  devices 
and  the  contains,  at  the  equipment  or 
piping  to  whlrb  the  safety  relief  device 
is  connected  except  that  a  shutoff  valve 
may  be  used  where  the  arrangement  of 
this  valve  is  such  that  full  required  ca¬ 
pacity  flow  through  the  safety  relief 
device  is  always  afforded. 

(lx)  Safety  relief  valves  shall  have 
direct  communication  with  the  vapor 
space  of  the  container  at  all  times. 

(X)  Each  container  safeW  relief  valve 
used  with  systems  covered  by  paragraphs 
(d).  (e).  <g).  and  <h)  of  this  section, 
except  as  provided  in  paragraph  (e)  (3) 
(ill)  of  this  secdoo  shall  be  plainly  and 
permanently  marked  wltb  the  following: 
“Container  Type”  of  the  pressure  vessel 
on  which  the  valve  Is  designed  to  be 
installed:  the  pressure  In  pAi.g.  at  which 
the  valve  is  set  to  discharge;  Uie  actual 
rate  of  discharge  of  the  valve  in  cubic 
feet  per  minute  ctf  air  at  60*  P  and  14.7 
pai.a.:  and  the  manufacturer's  name 
and  catalog  number,  for  example:  T200- 
250-4050  AIR— indicating  that  the  valve 


is  suitable  for  use  on  a  Type  200  con¬ 
tainer.  that  it  is  set  to  start  to  discharge 
at  250  pA.i.g.:  and  that  its  nte  of  dis¬ 
charge  Is  4.050  cuUc  feet  per  minute  of 
air  as  detennlned  in  subdivision  (ii)  of 
this  subparagraph. 

(xl)  Safety  relief  valve  assembllee.  In¬ 
cluding  their  connections,  shall  be  of 
sutBclent  size  so  as  to  provide  the  rate 
of  flow  required  for  the  container  on 
which  they  are  Installed. 

(xU)  A  hydrostatic  relief  valve  shall 
be  installed  between  each  pair  of  shut¬ 
off  valves  on  liquefied  petroleum  gas  liq¬ 
uid  piping  80  as  to  relieve  into  a  safe 
atmosphere.  The  start- to-discharge  pres¬ 
sure  siting  of  such  relief  valves  shiU  not 
be  in  excess  of  500  pA.l.g.  The  minimum 
setting  on  r^ef  valves  tnatafled  tn  piping 
connected  to  other  than  DOT  containers 
shall  not  be  lower  than  140  percent  of 
the  container  r^ef  valve  setting  and  in 
piping  connected  to  DOT  containers  not 
lower  than  400  pAJ.g.  Such  a  relief  valve 
should  not  be  Installed  In  t^  pump  dis¬ 
charge  piping  If  the  same  protection  can 
be  provided  by  installing  the  rtilef  valve 
tn  the  suction  piping.  The  start-to- 
dlscharge  pressure  setting  of  such  a  re¬ 
lief  valve.  If  installed  <m  the  discharge 
side  of  a  pump,  shall  be  greater  than  the 
maximum  pressure  permitted  by  the 
recirculation  device  In  the  system. 

(xUl)  The  discharge  from  any  safety 
relief  device  shall  not  terminate  In  or 
beneath  any  building,  except  relief  de¬ 
vices  covered  by  subparagraphs  <6)  (1) 
<a)>(e)  of  this  paragraph,  or  paragraphs, 

(c)  (4)  (1)  or  (5)  of  this  section. 

(xlv)  Container  safety  relief  devices 
and  regulator  relief  vents  shall  be  lo¬ 
cated  not  less  than  five  <S)  feet  In  any 
direction  from  air  (^lenlngs  Into  sealed 
ccxnbustion  system  appliances  or  me¬ 
chanical  ventilation  air  Intakes. 

(11)  Vaporizer  and  hooting.  (I)  In¬ 
direct  fired  vaporizers  utfltzlng  steam, 
water,  or  other  heating  medium  shall  be 
constructed  and  Installed  as  follows: 

(a)  Vaporisers  shall  be  constructed  In 
accordance  with  the  requlremoits  of  sub- 
paragraph  (3)  (D-dU)  of  this  para¬ 
graph  and  shall  be  permanently  marked 
as  follows: 

<i)  With  the  code  marking  signifying 
the  specifications  to  which  the  vaporiser 
Is  constructed. 

(2)  With  the  allowable  working  prce- 
sure  and  temperature  tor  which  the 
vaporizer  Is  designed 


(3)  With  the  sum  of  the  outside  sur¬ 
face  area  and  the  inside  heat  exchange 
surface  area  expressed  In  square  feet. 

(4)  With  the  name  or  symbol  of  the 
manufacturer. 

(b)  Vaporizers  having  an  inside  diam¬ 
eter  of  6  Inches  or  less  exempted  by  the 
ASME  Unflred  Pressure  Vessel  Code.  Sec¬ 
tion  vm  of  the  ASME  Boiler  and  Pres¬ 
sure  Vessel  Code — 1968  shall  have  a  de¬ 
sign  pressure  not  less  than  250  pa.l.g.  and 
need  not  be  permanently  marked. 

(c)  Heating  or  cooling  colls  shall  not 
be  Installed  inside  a  storage  container. 

(d)  Vaporizers  may  be  Installed  in 
buildings,  rooms,  sheds,  or  lean-tos  used 
exclusively  for  gas  manufacturing  or  dis¬ 
tribution.  or  in  other  structures  of  light, 
noncombustible  construetkm  or  equiva¬ 
lent,  well  ventilated  near  the  floor  line 
and  roof. 

When  vaporizing  and/or  mixing 
equipment  to  located  tn  a  structure  or 
building  not  used  exclusively  for  gas 
manufacturing  or  distribution,  either 
attached  to  or  within  such  a  building, 
such  structure  or  room  shall  be  separated 
from  the  remainder  of  the  building  by  a 
wall  designed  to  withstand  a  static  pres¬ 
sure  of  at  least  100  pounds  per  square 
foot.  This  wall  shall  have  no  openings 
or  pipe  or  conduit  passing  trough  it 
Such  structure  or  room  shall  be  provided 
wltl>  adequate  ventilation  and  shall  have 
a  roof  or  at  least  one  exterior  wan  of 
lightweight  construction. 

(e)  Vaporizers  thaU  have,  at  or  near 
the  discharge,  a  safety  relief  valve  pro¬ 
viding  an  effective  rate  of  discharge  In 
accordance  with  subparagraph  (10)  (111) 
of  this  paragraph,  except  as  provided  In 
paragraph  (d) <4) <v)  (a),  of  this  section. 

(/>  The  heating  medium  lines  Into 
and  leaving  the  vaporizer  shaU  be  pro¬ 
vided  with  suitable  means  for  prevent¬ 
ing  the  flow  of  gas  Into  the  heat  systems 
tn  the  event  of  tube  rupture  tn  the  vapor¬ 
izer.  Vaporizers  shall  be  provided  with 
suitable  automatic  means  to  prevent 
liquid  passing  through  the  vaporizers  to 
the  gas  discharge  piping. 

(g>  The  device  that  supplies  the 
necessary  heat  for  producing  steam,  hot 
water,  or  other  heating  medium  may  be 
Installed  tn  a  building,  compartment, 
room,  or  lean-to  which  shall  be  venti¬ 
lated  near  the  floorilne  and  roof  to  the 
outside  The  device  location  shall  be 
separated  from  all  compartments  or 
rooms  containing  liquefied  petroleum 
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gas  vaporizers,  pumps,  and  central  gas 
mixing  devices  by  a  wall  designed  to 
withstand  a  static  pressure  of  at  least 
100  pounds  per  square  foot  This  wall 
shall  have  no  openings  or  pipes  or  con¬ 
duit  tossing  through  it.  This  require¬ 
ment  does  not  apply  to  the  domestic 
water  heaters  which  may  supply  heat 
lor  a  vaporizer  In  a  domestic  system 

(h)  Qas-fired  heating  systems  supply¬ 
ing  heat  exclusively  for  vaporization 
purposes  shall  be  equipped  with  auto¬ 
matic  safety  devices  to  ^ut  off  the  flow 
of  gas  to  main  burners.  If  the  pilot  light 
should  fall. 

(1)  Vaporizers  may  be  an  Integral  part 
of  a  fuel  storage  container  directly  con¬ 
nected  to  the  liquid  section  or  gas  sec¬ 
tion  or  both. 

(J)  Vaporizers  shall  not  be  equipped 
with  fusible  plugs. 

(k)  Vaporizer  houses  shall  not  have 
unprotected  drains  to  sewers  or  sump 
pits. 

(li)  Atmospheric  vaporizers  employ¬ 
ing  heat  frcHn  the  ground  or  surrounding 
air  shall  be  Installed  as  follows: 

(a)  Buried  underground,  or 

(b>  Located  inside  the  building  close 
to  a  point  at  which  pipe  enters  the  build¬ 
ing  provided  the  capacity  of  the  unit 
does  not  exceed  1  quart. 

(c)  Vaporizers  of  less  than  1  quart 
capacity  heated  by  the  ground  or  sur¬ 
rounding  air,  need  not  be  equipped  with 
safety  relief  valves  provided  that  ade¬ 
quate  tests  demonstrate  that  the  assem¬ 
bly  is  safe  without  safety  relief  valves. 

(Ill)  Direct  gas-fired  vaporizers  shall 
be  constructed,  marked,  and  Installed 
as  follows: 

(a) (1)  In  accordance  with  the  re- 
qulrments  of  the  American  Society  of 
Mechanical  Engineers  Boiler  and  Pres¬ 
sure  Vessel  Code— 1968  that  are  aw)ll- 
cable  to  the  maximum  working  condi¬ 
tions  for  which  the  vaporizer  to 
designed. 

(2)  With  the  name  of  the  manufac¬ 
turer;  rated  BTU  input  to  the  burner; 
the  area  of  the  heat  exchange  surface 
in  square  feet:  the  outside  surface  of 
the  vaporizer  in  square  feet;  and  the 
maximum  vaporizing  capacity  in  gallons 
per  hour. 

(b) (1)  Vaporizers  may  be  connected 
to  the  liquid  section  or  the  gas  section 
of  the  storage  container,  or  both;  but 
in  any  case  there  shall  be  at  the  con¬ 
tainer  a  manually  operated  valve  In  each 


connection  to  permit  completely  shutting 
off  when  desli^  of  all  flow  of  gas  or 
liquid  from  container  to  vaporizer. 

(2)  Vaporisers  with  capacity  not  ex¬ 
ceeding  35  gallons  per  hour  shall  be 
located  at  least  5  feet  from  container 
shutoff  valves.  Vaporizers  having  ca¬ 
pacity  of  more  than  35  gallons  but  not 
exceeding  100  gallons  per  hour  shall  be 
located  at  least  10  feet  from  the  con¬ 
tainer  .<ihutoff  valves.  Vaporizers  having 
a  capacity  greater  than  100  gallons  per 
hour  shall  be  located  at  least  15  feet 
from  container  shutoff  valves. 

(c)  Vaporizers  may  be  installed  In 
buildings,  rooms,  housings,  sheds,  or 
lean-toe  used  exclusively  for  vaporizing 
or  mixing  of  liquefied  petroleum  gas. 
Vaporizing  housing  structures  shall  be  of 
noncombustible  construction,  well  ven¬ 
tilated  near  the  floorilne  and  the  high¬ 
est  point  of  the  roof.  When  vaporizer 
and/or  mixing  equipment  to  located  In  a 
structure  or  room  attached  to  or  within 
a  building,  such  structure  or  room  shall 
be  separated  from  the  remainder  of  the 
building  by  a  wall  designed  to  withstand 
a  static  pressure  of  at  least  100  pounds 
per  square  foot  This  wall  shall  have  no 
openings  or  pipes  or  conduit  passing 
through  it  Such  structure  or  room  shall 
be  provided  wltb  adequate  voitilation. 
and  shall  have  a  roof  or  at  least  one  ex¬ 
terior  wall  of  lightweight  construction. 

(d)  Vaporizers  shall  have  at  or  near 
the  discharge,  a  safety  relief  ^ve  pro¬ 
viding  an  effective  rate  of  discharge  in 
accordance  with  subparagraph  (10)  (ill) 
of  this  paragraph.  The  relief  valve  shall 
be  so  located  as  not  to  be  subjected  to 
temperatures  In  excess  of  140*  P. 

(e)  Vaporizers  shall  be  provided  with 
suitable  automatic  means  to  prevent 
liquid  passing  from  the  vaporizer  to  the 
gas  discharge  piping  ctf  the  vaporizer. 

(/)  Vaporizm  shall  be  provided  with 
means  for  manually  turning  off  the  gas 
to  the  main  burner  and  pilot. 

(g)  Vaporizers  shall  be  equipped  with 
automatic  safety  devices  to  shut  off  the 
flow  of  gas  to  main  burners  If  the  pilot 
light  should  fall.  When  the  flow  through 
the  pilot  exceeds  2.000  B.tu.  per  hour, 
the  pilot  also  shall  be  equipped  with  an 
automatic  safety  device  to  shut  off  the 
flow  of  gas  to  the  pilot  should  the  pilot 
flame  be  extinguished. 

(Ji)  Pressure  regulating  and  pressure 
reducing  equipment  If  located  within  10 
feet  ot  a  dlrwt  fire  vaporizer  shall  be 


separated  from  the  open  flame  by  a  sub¬ 
stantially  airtight  noncombustible  par¬ 
tition  or  partitions. 

(0  Except  as  provided  in  (c)  ot  this 
subdivision,  the  following  minimum  dis¬ 
tances  shall  be  maintained  between  di¬ 
rect  fired  vaporizers  and  the  nearest  im* 

Iportant  building  or  group  of  buildlngsu^ 
line  of  adjoining  property  which  may 
be  built  uponT] 

Ton  (oeL  for  Tapoiiaen  hATlng  a  eapaelty  of 
16  golloot  per  hour  or  toM  viqMrlclng 
capacity. 

Twenty-five  feet  for  vaporlzert  bavtng  a 
vaporlalnf  capacity  of  16  to  100  gallons  per 
hour. 

Fifty  feet  for  v^miiaen  having  a  vaporis¬ 
ing  capacity  exceeding  100  gaUona  per  hour. 

(f)  Direct  fired  vaporizers  shall  not 
raise  the  product  pressure  above  the  de¬ 
sign  pressure  of  the  vaporizer  equipment 
nor  shall  they  raise  ^e  product  pres¬ 
sure  within  the  storage  container  above 
the  pressure  shown  In  the  second  column 
of  Table  H-31. 

(k)  Vaporizers  shall  not  be  provided 
with  fusible  plugs. 

(I)  Vaporizers  shall  not  have  unpro¬ 
tected  drains  to  sewers  or  sump  pits. 

(Iv)  Direct  gas-ftred  tank  heaters  riiall 
be  constructed  and  Installed  as  follows: 

(a)  Direct  gas-fired  tank  beaters,  and 
tanks  to  which  they  are  applied,  shall 
only  be  Installed  above  ground. 

(b)  Tank  beaters  shall  be  perma¬ 
nently  marked  with  the  name  of  the 
manufacturer,  the  rated  B.t.u.  Input  to 
the  burner,  and  the  maximum  vaporizing 
capacity  In  gallons  per  hour. 

(e)  Tank  heaters  may  be  an  Integra) 
part  ot  a  fuel  storage  ccntalner  directly 
connected  to  the  container  liquid  sec¬ 
tion.  or  vapor  section,  or  both. 

(d)  Tank  heaters  shall  be  provided 
with  a  means  for  manually  turning  off 
the  gas  to  the  main  burner  and  pilot. 

(c)  Tank  heaters  shall  be  equipped 
with  an  automatic  safety  device  to  ^ut 
off  the  flow  of  gas  to  main  burners.  If  the 
pilot  light  should  fall.  When  flow  through 
pilot  exceeds  2,000  B.t.u.  per  hour,  the 
pilot  also  shall  be  equipped  with  an  auto¬ 
matic  safety  device  to  shut  off  the  flow 
of  gas  to  the  pilot  should  the  pilot 
flame  be  extinguished. 

(/)  Pressure  regulating  and  pressure 
reducing  equipment  If  located  within  10 
feet  of  a  direct  fired  tank  heater  shall 
be  separated  from  the  open  flame  by  a 
substantially  airtight  noncombustible 
partition. 


(g)  The  following  minimum  distances 
shall  be  maintained  between  a  storage 
tank  heated  by  a  direct  fired  tank  heater 
and  the  nearest  iim^ortant  building  or 

I  group  of  buildings[?r  line  of  adjoining 
property  which  mayl>e  built  upunT| 

Ten  feet  for  storage  contolnart  of  leia 
than  500  gailons  water  capacity. 

Twenty-five  feet  for  storage  containers  of 
600  to  1.300  gallons  water  capacity. 

Fifty  feet  for  storage  containers  of  over 
IJOO  golloEiS  water  capacity. 

(fi>  No  direct  fired  tank  beater  shall 
raise  the  product  pressure  within  the 
storage  container  over  75  percent  of  the 
pressure  set  out  In  the  second  column  of 
Table  H-31. 

(v)  Tlie  vaporizer  section  of  vaporizer- 
burners  used  for  dehydrators  or  dryers 
shall  be  located  outside  of  buildings:  they 
shall  be  constructed  and  installed  as 
follows: 

(a)  Vaporizer-burners  shall  have  a 
minimum  design  pressure  of  250  pA.l4- 
with  a  factor  of  safety  of  five. 

(b)  Manually  operated  positive  shut¬ 
off  valves  shall  be  located  at  the  con¬ 
tainers  to  shut  off  all  flow  to  the 
vaporizer-burners. 

(c)  Minimum  distances  between  stor¬ 
age  containers  and  vaporizer-burners 
shall  be  as  follows: 

sr(n(mum 

water  eapaeitp  per  dietencee 

container  (gollofu)  (/set) 

Less  than  601 .  W 

601  to  a.ooo.-. . . — - — —  *5 

Over  3.000 . -a .  60 

(d>  The  vaporizer  section  of  vaporizer- 
burners  shall  be  protected  by  a  hydro¬ 
static  relief  valve.  The  relief  valve  shall 
be  located  so  as  not  to  be  subjected  to 
temperatures  In  excess  of  140*  P.  The 
start-tc-dlscharge  pressure  setting  shall 
be  such  as  to  protect  the  components  in¬ 
volved.  but  not  less  than  250  pe.l.g.  The 
discharge  shall  be  directed  upward  and 
away  from  component  parts  of  the  equip¬ 
ment  and  away  from  operating  person¬ 
nel. 

(e>  Vaporizer-burners  shall  be  pro¬ 
vided  with  means  for  manually  turning 
off  the  gas  to  the  main  burner  and  pilot. 

(/)  Vaporizer-burners  shall  be 
equipp^  with  automatic  safety  devices  to 
shut  off  the  flow  of  gas  to  the  main 
burner  and  pilot  in  the  event  the  pilot  to 
exting^shed. 

(p)  Pressure  regulating  and  control 
equipment  shall  be  located  or  protected 
so  that  the  temperatures  surrounding 
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this  equipment  shall  not  exceed  140*  P. 
except  that  equipment  components  may 
be  used  at  higher  temperatures  if  de> 
signed  to  withstand  such  temperatures. 

(h)  Pressure  regulating  and  control 
equipment  when  located  downstream  of 
the  vaporirer  shall  be  designed, to  with* 
stand  the  maximum  discharge  tempera¬ 
ture  of  the  vapor. 

(i>  The  vaporizer  section  of  vaporizer- 
burners  shall  not  be  provided  with  fusi¬ 
ble  plugs. 

<f)  Vaporizer  colls  or  Jackets  shall  be 
made  of  ferrous  metal  or  high  tempera¬ 
ture  alloys. 

(k)  Equipment  utilizing  vaporizer- 
burners  shall  be  equipped  with  auto¬ 
matic  shutoff  devices  upstream  and 
down.stream  of  the  vaporizer  section 
connected  so  as  to  operate  in  the  event 
of  excessive  temperature,  flame  failure, 
and.  if  applicable.  insulBcient  airflow. 

(12)  Filling  den9itie$.  (1)  The  **flUinf 
density”  is  deflned  as  the  percent  ratio 
M  the  weight  of  the  gas  in  a  container  to 
the  weight  of  water  the  container  will 
hold  at  60*  P.  All  containers  shall  be 
OUed  according  to  the  hii*ng  densities 
shown  in  Table  H-27. 


Taslb  n-n— Maximvm  Pbkmittbo  Volumo  Dkmwtt 


SpwlAe  — - —  tround 

inivH*  Stel.a0OV.a  OTWt.lOOUS.  eon. 

M^F.  fnt*.  (1.000  pth  (1.000  taln*^ 

(isrc.)  Imp  K»l. 4590  tinp.  r»l  .  «.SN  ell  m- 
Him)  teul  li(#n)  toUl  pndUet 

wttmenp.  wntercap. 


(U)  Except  as  provided  In  subdivision 
(ill)  of  this  subparagraph,  any  container 
Including  mobile  cargo  tanks  and  port¬ 
able  tank  containers  regardless  of  size 
or  construction,  shipped  under  DOT  Ju¬ 
risdiction  or  constnicted  in  accordance 
with  49  CFR  Chapter  I  Speclflcations 
shall  be  charged  according  to  49  CFR 
Chapter  I  requirements. 

(iil)  Portable  containers  not  subject 
to  DOT  Jurisdiction  (such  as.  but  not 
limited  to.  motor  fuel  containers  on  in¬ 


dustrial  and  lift  trucks,  and  farm  trac¬ 
tors  covered  in  paragraph  (e>  of  this 
section,  or  contamers  recharged  at  the 
Installation)  may  be  filled  either  by 
weight,  or  by  volume  using  a  fixed  length 
dip  tube  gaging  device. 

(13)  LP-Gas  in  buildings,  (t)  Vapor 
shall  be  piped  into  bulldmgs  at  pressures 
In  excess  of  20  pa.i.g.  only  if  the  build¬ 
ings  or  separate  areas  thereof,  (a)  are 
constructed  in  accordance  with  this  sec¬ 
tion:  <b)  are  used  excusively  to  house 
equipment  for  vaporization,  pressure 
reduction,  gas  mixing,  gas  manufactur¬ 
ing.  or  distribution,  or  to  house  internal 
combustion  engines,  industrial  processes, 
research  and  experimental  labNoratorles. 
or  equipment  and  processes  using  such 
gas  and  having  similar  hazard:  (c)  build¬ 
ings,  structures,  or  equipment  tmder 
construction  or  undergoing '  major 
renovation. 

(ii)  Liquid  may  be  permitted  In  build¬ 
ings  as  follows: 

(o>  Buildings,  or  separate  areas  of 
buildings,  used  exclusively  to  house 
equipment  for  vaporization,  pressure 
reduction,  gas  mixing,  gas  manufactur¬ 
ing,  or  distribution,  or  to  house  internal 
combustion  engines,  industrial  processes, 
research  and  experimental  laboratories, 
or  equipment  and  processes  using  such 
gas  and  having  similar  hazard:  and 
when  such  buildings,  or  separate  areas 
thereof  are  constructed  in  accordance 
with  this  section 

(b>  Buildings,  structures,  or  equip¬ 
ment  under  construction  or  undergoing 
major  renovation  provided  the  tempo¬ 
rary  piping  meets  the  following 
conditions: 

(f>  Liquid  piping  Inside  the  building 
shall  conform  to  the  requirements  of  sub- 
paragraph  <8)  of  this  paragraph,  and 
shall  not  exceed  three-fourths  iron  pipe 
size.  Copper  tubing  with  an  outside  di¬ 
ameter  of  three-fourths  Inch  or  less  may 
be  used  provided  It  conforms  to  Type  K 
of  Speciflcatlons  for  Seamless  Water 
Tube.  ANSI  H23.1-1970  (ASTM  888-69) 
(see  Tgble  H-24).  All  such  piping  shall 
be  protected  against  construction  haz¬ 
ards.  Liquid  piping  Inside  buildings  shall 
be  kept  to  a  minimum.  Such  piping  shall 
be  securely  fastened  to  walls  or  other 
surfaces  so  as  to  provide  adequate  pro¬ 
tection  from  breakage  and  so  located  as 
to  Subject  the  liquid  Une  to  lowest 
ambient  temperatures. 

(2)  A  shutoff  valve  shall  be  Installed 
in  each  intermediate  branch  line  where  it 
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to  the  maxlmuin  differential  pressure 
rating  of  the  pump.  The  discharge  of  the 
pumping  system  shall  be  protected  so 
that  pressure  does  not  exceed  350  paJ^. 
If  a  recirculation  system  discharges  into 
the  supply  tank  and  contains  a  manual 
shutoff  valve,  an  adequate  secondary 
safety  recirculation  system  xhaii  be  In¬ 
corporated  which  shall  have  no  means  of 
rendering  it  inoperative.  Manggi  shut¬ 
off  valves  in  recirculation  systems  shall 
be  kept  open  except  during  an  emergmey 
or  when  repairs  are  being  made  to  the 
system. 

(xlil)  When  necessary,  unloading 
piping  or  hoses  shall  be  provided  with 
suitable  bleeder  valves  for  relieving  pres¬ 
sure  before  disconnection. 

(xiv)  Agricultural  air  moving  equip¬ 
ment.  Including  crop  drysrs.  shall  be 
shut  down  when  supply  containers  are 
being  tlUed  unless  the  air  Intakes  and 
sources  of  Ignition  on  the  equipment  are 
located  50  feet  or  more  from  the  con¬ 
tainer. 

(zv)  Agricultural  equipment  employ. 
Ing  open  flames  or  equipment  with  Inte¬ 
gral  containers,  such  as  ^me  cultiva¬ 
tors.  weed  burners,  and.  in  addition, 
tractors.  shaU  be  shut  down  during 
refueling. 

<1S)  Tank  ear  or  transport  truck 
loadiTtg  or  unloading  points  and  oper¬ 
ations.  (1)  The  track  of  tank  car  siding 
shall  be  relatively  level. 

(11)  A  "Tank  Car  Connected”  sign,  as 
covered  by  DOT  rules.  shaU  be  InstaUed 
at  the  active  end  or  ends  of  the  siding 
while  the  tank  car  is  connected. 

(ill)  While  cars  are  on  sidetrack  for 
loading  or  unloading,  the  wheels  at  both 
mds  shall  be  blocked  <m  the  rails. 

(Iv)  The  employer  shall  insure  that  an 
employee  Is  in  attendance  at  all  times 
while  the  tank  car,  cars,  or  trucks  are 
being  loaded  or  unloaded. 

(T>  A  backflow  check  valve,  excess- 
flow  valve,  or  a  shutoff  valve  with  means 
of  remote  closing,  to  protect  against  un¬ 
controlled  discharge  of  UP-Oas  from 
storage  tank  piping  shall  be  Installed 
close  to  the  point  where  the  liquid  pip¬ 
ing  and  hose  or  swing  Joint  pipe  it 
eonnecte(L 

<vl)  Except  as  provided  in  subdivision 
(vli)  of  this  subparagrai^  when  the 
size  (dlanietcr)  of  the  loading  or 
Ing  hoses  and/or  piping  u  reduced  below 
the  size  of  the  tank  ear  or  transport 
truck  loading  or  iminArfing  connections, 
the  adaptors  to  which  lines  are  attached 
■hall  be  equii^  with  either  a  backflow 


check  valve,  a  properly  sized  excess  flow 
valve,  or  shutoff  valve  with  means  of 
remote  closing,  to  protect  against  uncon¬ 
trolled  dlschaj^  from  the  car  or 
transport  truck. 

(vli)  The  requirement  of  subdlvlsioo 
(vi)  of  this  subparagraph  shall  not  apply 
If  the  tank  car  or  transport  is  equipped 
with  a  quick-closing  Internal  valve  that 
can  be  remotely  closed. 

(vUl)  The  tank  car  or  transport  truck 
loading  or  unloading  point  shall  be  lo¬ 
cated  with  due  consideration  to  the 
following: 

(a)  Proximity  to  railroads  high- 
w^  traffic. 

I  Qb)  The  distance  of  such  unloadlim  or 
I  loading  point  from  adjacent  property 

(c)  With  respect  to  buildings  ozkin- 
staller's  pA)perty. 

(d)  Nature  of  occupancy. 

<e)  Topography. 

(/)  Type  of  construction  of  buildings 

(g)  Number  of  tank  cars  or  transport 
trucks  that  may  be  safely  loaded  or  un¬ 
loaded  at  one  Ume. 

(A)  Frequency  of  loading  or  unloading. 

<ix)  Where  practical,  the  distance  of 
the  unloading  or  loading  point  shall  con¬ 
form  to  the  distances  in  subparagruih 
(6)  (ii)  of  this  paragraph. 

(18)  Instructions.  Personnel  perform¬ 
ing  installation,  removal,  operation,  and 
maintenance  work  shall  be  properly 
trained  in  such  function. 

(17)  Electrical  eouipment  and  other 
sources  of  ignition.  (1)  Electrical  equip¬ 
ment  and  wiring  shall  be  of  a  type  spec¬ 
ified  by  and  shall  be  installed  in  accord¬ 
ance  with  Subpart  8  of  this  part,  for 
ordinary  locations  except  that  fixed  elec¬ 
trical  equipment  in  classified  areas  shall 
comply  with  subparagraph  (18)  of  this 
paragraph. 

(U)  Open  flames  or  other  sources  ci 
ignition  shall  not  be  permitted  in  vapor¬ 
izer  rooms  (except  those  housing  direct- 
fired  vaporizers),  pionpbouses.  con¬ 
tainer  charging  rooms  or  other 
locations.  Dlrect-flred  vaporisers 
not  be  permitted  in  pumphouses  or  con¬ 
tainer  charging  rooms. 

(iil)  Liquefied  petroleum  gas  storage 
containers  do  not  require  lightning  pn>- 
tection. 

(iv)  Since  Uquafled  petroleum  gas  Is 
contained  in  a  closed  system  of  piping 
and  equipment,  the  system  need  not  be 
electrically  conductive  or  electrically 
bonded  for  protection  against  static 
electricity. 
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takes  off  the  main  line  and  shall  be 
readily  accessible.  A  shutoff  valve  shall 
also  be  placed  at  the  appliance  end  of 
the  intermediate  branch  Une.  Such 
shutoff  valve  sbaU  be  upstream  ot  any 
flexible  connector  used  wlUi  the 
appUance. 

(3)  Suitable  excess  flow  valves  shaU  be 
Installed  in  the  container  outlet  line 
supplying  liquid  LP-Oas  to  the  build¬ 
ing.  A  suitable  excess  flow  valve  shall  be 
InstaUed  immediately  downstream  of 
each  shutoff  valve.  Suitable  excess  flow 
valves  ShaU  be  InstaUed  where  piping  else 
Is  reduced  and  shall  be  sised  for  the  re¬ 
duced  size  piping. 

(4)  Hydrostatic  relief  valves  shaQ  be 
InstaUed  in  accordance  with  subpara¬ 
graph  (10)  (xii)  of  this  paragnq^h. 

'5)  The  use  of  hose  to  carry  liquid  be¬ 
tween  the  container  and  the  Imllding  or 
at  any  point  in  the  Uquld  line,  except  at 
the  appUance  connector,  shall  be 
prohlblte(L 

(6)  Where  flexible  connectors  are 
necessary  for  appliance  installation,  such 
connectors  shiJl  be  as  short  as  practi¬ 
cable  and  shall  comply  with  subpara¬ 
graph  (8>  (11)  or  (0)  of  this  paragiaph. 

(7)  Release  of  fuel  when  any  section  of 
piping  or  appUances  is  disconnected  shall 
be  minimized  by  elthw  of  the  following 
methods: 

(i)  Using  an  approved  automatle 
(lulck-closlng  coupling  (a  type  closing  in 
both  directions  when  coupled  In  the  fuel 
line) .  or 

(M)  Oosini  the  valve  nearest  to  the 
appliance  and  allowing  the  appUance  to 
operate  untU  the  fuel  In  the  line  is 
consumed. 

(Ul)  Portable  containers  shall  not 
be  taken  Into  buUdlngs  except  as  pro¬ 
vided  in  subparagraph  (6)  (1)  of  this 
paragraph. 

(14)  rrans/er  0/ liquids.  The  employer 
ShaU  assure  that  (1)  at  least  one  attend¬ 
ant  ShaU  remain  close  to  the  transfer 
connection  from  the  time  the  connec¬ 
tions  are  first  made  until  they  are  Anally 
disconnected,  during  the  transfer  of  the 
product. 

(U)  Containers  shall  be  filled  or  used 
Mily  upon  authorizatl<m  of  the  owner. 

(ill)  Containers  manufactured  in  ac- 
eordance  with  specifications  of  49  CFR 
Part  178  and  authorized  by  49  C7FR 
Chapter  1  as  a  “single  trip”  or  "nonre- 
flUable  container*'  shall  not  be  refUled  or 
reused  in  LP-Oaa  service. 

<lv)  Oas  or  Uquld  shall  not  be  veited 
to  the  atmosphere  to  assist  in  transfer¬ 


ring  contents  of  one  container  to  another, 
except  as  provided  in  paragraph  (e)  (5) 
(lv>  of  this  section  and  eacept  that  this 
shall  not  preclude  the  use  of  listed  pump 
uUlizing  LP-Oas  in  the  vapor  phase  as  a 
source  of  energy  and  venting  such  gas  to 
the  atmosphere  at  a  rate  not  to  exceed 
that  from  a  No.  31  drUl  slae  (vising  and 
provided  that  such  venting  and  liquid 
transfer  shall  be  located  not  less  than  56 
feet  from  the  nearest  Important  buUding. 

(V)  Filling  of  fuel  containers  for  in- 
dustflal  trucks  or  motor  vehiclea  from 
Industrial  bulk  storage  containers  shall 
be  performed  not  leas  than  10  feet  from 
the  nearest  Important  maaonry-waUed 
building  or  not  less  than  25  feet  from  the 
nearest  Important  building  or  other  con¬ 
struction  and.  In  any  event,  not  less  than 
25  feet  from  any  building  opening. 

(Vi)  FUllng  of  portable  containers, 
containers  mounted  on  skids,  fuel  con¬ 
tainers  on  farm  tractors,  or  similar  appU- 
catKxis.  from  storage  containers  used  la 
domestic  or  commercial  service,  shaU  be 
performed  not  less  than  50  feet  from  the 
nearest  Important  building. 

(vU)  The  fllUng  connection  and  the 
vent  from  the  Uquld  level  gages  in  con¬ 
tainers,  filled  at  point  of  installation, 
shall  not  be  less  than  10  feet  In  any  di¬ 
rection  frmn  air  openings  into  sealed 
omnbusUon  system  appliances  or  me¬ 
chanical  ventilation  air  Intakes. 

(viU)  Fuel  supply  containers  shall  be 
gaged  and  charg^  only  In  the  open  air 
or  in  buUdlngs  especially  provided  for 
that  purpose. 

<lz)  The  mfcTimnm  vapoT  pressuTS  ot 
the  product  at  100*  F.  which  may  be 
transferred  Into  a  container  shall  be  In 
accordance  with  paragraphs  (d)(2)  and 

(e)  (8)  of  this  section.  (For  DOT  con¬ 
tainers  use  DOT  requirements.) 

(s)  Marketers  and  users  shall  exercise 
precaution  to  assure  that  only  those 
gases  for  which  the  system  Is  designed, 
examined,  and  listed,  are  employed  m  its 
operation,  particularly  with  regard  to 
pressurea 

(xl)  Pumps  or  compressors  shall  be 
designed  for  use  with  LP-Oas.  When 
compressors  are  used  they  shaU  normally 
take  suction  from  the  vapor  space  of  the 
contamer  being  filled  and  discharge  to 
the  vapor  space  of  the  container  being 
emptied. 

(xii)  Pumping  systems,  when  equipped 
with  a  positive  displacement  pump.  shaU 
Include  a  recirculating  device  which  shall 
limit  the  differential  pressure  on  the 
pump  under  normal  operap  Tig  conditions 
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(V)  Open  flames  (except  as  provided 
for  in  subparagraph  (11)  of  ttw  para¬ 
graph)  ,  cutting  or  welding,  portable  elec¬ 
tric  tools,  and  extension  lights  capable 
of  Igniting  LP-Oas.  shall  not  be  permit¬ 


ted  within  classified  areas  ipeclfled  In 
Table  H-28  unless  the  LP-Oas  facilities 
have  been  freed  of  aU  Uquld  and  vapor, 
or  special  precautions  observed  under 
carefully  controUed  c(»idltions. 


Owe  vent  opetump  oUi 
than  those  on  DOT 
cyUoden. 


mnnecUon*  othenrtv  covert  ta  Tebte  H-2S 

Wtthtn  9  feet  In  eQ  directions  (rom  eonnecUons  refti>  Dlelstoo  i. 
terly  made  or  dl*cnnnected  (or  prodQct  tnnsfer. 

Berond  9  feet  bot  within  t9  fret  Hi  all  dtrreUons  from  •  DieWon  t 
point  where  ronnrctlons  ere  rrculerly  made  or  dl» 
connected  ertd  within  the  cylindrical  votame  b» 
tween  the  horlsontal  eqoator  of  the  ^ere  and  (tade 
(See  Figure  H  1) 

Within  97eet  In  all  dlreeUoos  from  point  of  dUcharfo.  Dletslon  1. 


Beyond  9  feet  bat  within  II  feet  In  aO  dbeeUoos  hoai  Dlefaloa  2. 
point  of  discharge. 

WIMIo  direct  path  of  dlsehane.  DItIsoii  1.  SUt- 

rtsed  eiectrleal 
eqolpmeiit  Stools 

pref^My  iMt 
beliutalM. 

Within  9  feet  In  all  directions  from  point  of  dHctwrye.  1. 

Beyond  9  feet  but  within  15  feet  in  all  directions  from  Dlrlsfoo  t, 
point  of  dlscbaifo  eicept  witbto  the  direct  path  of 
dlscharfe. 


Ind^  without  vMtllotloQ...  Entire  room  and  any  odlacent  room  tiMsepacatod  by  0  DlvlSooL 
gastlcht  partUloo.  ^  . 

Within  19  feet  of  the  etterlor  side  of  any  exterior  wall  or  DltistooX 
niff  that  ta  itot  eaportliht  or  withui  19  feet  of  aoy 
etterlor  openlnf.  ^ 


Entire  room  and  any  adjacent  n 


)t  separated  bya  DteWou  1 


aboxegrade. 

Service  SUtloil  Dlepen^nS 


W  ithin  15  feet  tn  ell  directions  from  thie  equipment  and  DIvlSoo  1 
within  the  cy '.indrIcaJ  voiume  between  the  horitontol 
equator  of  the  sphere  and  grade.  See  Figure  H-l  _  , 

Entire  speee  within  dlapeawr  enelorare.  and  IS  Inebce  Dtvialoo  L 
bortiontally  from  mcluaure  etterlor  up  to  an  eleva¬ 
tion  t  ft.  above  diapenser  base.  Entire  pit  or  opeo 
space  beneath  disperuer.  . 

Up  to  18  Inchna  ebovegrade  within  20  ft.  borlaootaQy  Olvisloo  2. 
iroro  any  edge  of  encloauie. 

Note-  For  piu  witbto  this  area,  see  Part  F  of  this 


pits  or  trenches  eontatnlng  wr  . 


Without  mMhanIcai  veoUlW' 


Special  bulldl(«s  or  rootna 


BoUre  pit  or  trench .  Dlvliloo  L 

Entire  room  and  any  adjaeeot  room  not  separated  by  a  DIvMon  X 
gaslight  partition  ^  , 

Within  lA  frot  In  all  directions  from  pit  or  trench  when  Oivlaloa  I 
located  outdoors.  .. 

Entire  pit  or  trwwb .  Dlvlsloa  1 

Entire  room  and  any  adlaeent  room  not  separated  by  Dlvlaloo  t 
a  tastlght  partition 

Wli^  IH  ^  to  all  dlrecUoM  from  pit  or  treoeb  when  OlvtSoo  1 
lo^ad  outdoors. 


(or  storage  of  portable  eon 
telners. 

Pipelines  and  eonrteetlons 
containing  operational 
bleeds,  dripe.  rents  or 


Bottreroom . . . . . - . .  DlvWooi 


WttblD  9  ft .  In  all  dlreetioos  from  point  of  disetwrga. . 


} 


Bayond  I  ft.  from  point  of  discharge.  i 


See  footnotew  at  end  of  tnMa. 
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Part  LoeattoB 


Bxt«ot  pf  clasilSed  arM  * 


B9at|»«i«it  ataal) 


J  Cpetaln^r  ftlUnc 

Indoom  without  vmtllatton  Entlreroom  . .  IMrtototi  1. 

tndoon  wHh  adequate  van-  WUItln  S  Iprt  In  ait  direction  from  connrctV>n!i  r*fu>  Diviston  1. 

UlaUoa.*  larly  madt*  or  di^'roniwteud  lor  product  umnsfw. 

Bryon  *  5  tre*!  and  miirr  room  .  DiTtston  1. 

Ootdoora  )n  open  atr . .  WUhin  A  frel  In  <11  •HrpcTlonit  from  ronnectlotv  regular-  Dlvt^n  1. 

if  madt'  or  disconnnctrd  lor  product  traoblrr 
Beyond  S  t«e«  iruf  wi'  itln  lA  fert  In  all  dlrmior>«  frotn  a  Dlrtaton  3. 
point  whcrrconnecilonf  are  rraiiUrlv  made  or  ri|». 
connrrtrd  and  within  the  rviindrlral  voluior  bo- 
twr«^  thr  horltontal  equator  of  tbeyphere  and  grada 
(See  Figure  B-1) 


<  The  rIaiR  Ified  area  shall  not  ettesd  beyond  an  luplerced 
>  S«r  Subpart  s  ti4  ihl!>  pan 

*Wben  el^  tiivlnc  nttenl  of  haeardoua  area,  eorwlderation  < 
tank  tars  an  d  (ana  rchtdw  ai  the  uiikwding  potnU  and  t 


wall,  root  oraoUd  *«portighi  parttiioa. 

shAl)  he  glren  to  (wnelble  variation*  Ip  the  spotting  of 
ue  eilect  Ibew  vanattons  of  actual  ipoiilBc  iMHnf  mpr 


bavo  on  the/polnt  ol  coni'ertlon 

*  Veritllat  on.  either  natural  or  mechanical.  Is  eomldered  adequate  whentheconeentratloo  ol  the  gas  m  a  ras- 
alr  mistur*  does  not  atceed  2S  perreot  of  the  lower  Bammable  limit  under  normal  operating  ondlllona. 


(18>  Fixed  electrical  eguipment  in 
eldsfified  areas.  Fixed  electrical  equip¬ 
ment  and  wirins  installed  within  classi¬ 
fied  areas  specified  in  Table  H-28  shaU 
comply  with  Table  H-28  and  shall  be 
Installed  in  accordance  with  Subpart  8 
of  this  part.  This  provision  does  not 
apply  to  fixed  electrical  equipment  at 
residential  or  commercial  Installations  of 
LP-Oas  systems  or  to  systems  covered  by 
paragraph  (e)  or  ^g)  of  this  section. 

(19)  £4qufd-feve{  paffinff  device.  (1) 
Each  container  manufactured  after  De¬ 
cember  31.  1965.  and  filled  on  a  volu¬ 
metric  basis  shall  be  equipped  with  a 
fixed  liquid-level  gage  to  indicate  the 
maximum  permitted  filling  level  as  pro¬ 
vided  in  .subdivision  (v)  of  this  subpara¬ 
graph.  Each  container  manufactured 
after  December  31.  1969.  shall  have  per¬ 
manently  attached  to  the  container  ad¬ 
jacent  to  the  fixed  level  gage  a  marking 
showing  the  percentage  full  that  will  be 
shown  by  that  gage.  When  b  variable 
liquid-level  gage  is  also  provided,  the 


fixed  liquid-level  gage  will  also  serve  as  a 
means  for  checking  the  variable  gage. 
These  gages  shall  be  used  In  charging 
containers  as  required  in  subparagraph 
(12)  of  this  paragraph. 

(U)  All  variable  gaging  devices  shall 
be  arranged  so  that  the  maximum  liquid 
level  for  butane,  for  a  50-50  mixture  of 
butane  and  propane,  and  for  propane, 
to  which  the  container  may  be  charged 
Is  readily  determinable.  The  markings 
Indicating  the  various  liquid  leveis  from 
empty  to  full  shall  be  on  the  system 
nameplate  or  gaging  device  or  part  m.iy 
be  on  the  system  nameplate  and  part 
on  the  gaging  device.  Dials  of  magnetic 
or  rotary  gages  shall  show  whether  they 
are  for  cvltndrlcal  or  spherical  containers 
and  whether  for  aboveground  or  under¬ 
ground  service.  Tlie  dials  of  gages  in¬ 
tended  for  use  only  on  aboveground 
containers  of  over  1,200  gallons  water 
capacity  shall  be  so  marked. 

(ill)  Gaging  devices  that  require 
bleeding  of  the  product  to  the  atmos¬ 
phere,  such  as  the  rotary  tube,  fixed 
tube,  and  slip  tube,  shall  be  designed  so 
that  the  bleed  valve  maximum  opening 
Is  not  larger  than  a  No.  54  drill  size, 
unless  provided  with  excess  flow  valve. 

(iv)  Gaging  devices  shall  have  a  de¬ 
sign  working  pressure  of  at  least  250 
p.s.l.g. 

(V)  Length  of  tube  or  position  of  fixed 
liquid-level  gage  shall  be  designed  to  in¬ 
dicate  the  maximum  level  to  which  the 
container  may  be  filled  for  the  product 
contained.  This  levd  shall  be  based  on 
the  volume  of  the  product  at  40**  P.  at 


its  maximum  permitted  filling  density 
for  aboveground  containers  and  at  50*  P 
for  underground  containers.  The  em¬ 
ployer  shall  calculate  the  filling  point 
for  which  the  fixed  liquid  level  gage 
shall  be  designed  according  to  the 
method  in  this  subdivision. 

(a)  It  is  Impossible  to  set  out  in  a 
table  the  length  of  a  fixed  dip  tube  for 
various  capacity  tanks  because  of  the 
varying  tank  diameters  and  lengths  and 
because  the  tank  may  be  installed  either 


in  a  vertical  or  horizontal  position. 
Knowing  the  maximum  permitted  filling 
volume  in  gallons,  however,  the  length 
of  the  fixed  tube  can  be  determined  by 
the  use  of  a  strapping  table  obtained 
from  the  container  manufacturer.  The 
length  of  the  fixed  tube  should  be  such 
that  when  its  lower  end  touches  the  sur¬ 
face  of  the  liquid  In  the  container,  the 
contents  of  the  container  will  be  the 
maximum  permitted  volume  as  deter¬ 
mined  by  the  following  formula: 


Water  capacity  (gala.)  of  container*  x filling  density** 

- - Maximum  volume  of  LP-Oaa 

Specific  gravity  of  LP-Gas*  X  volume  correction  factor)  x  100 

*Mea6ured  at  60*  F. 

*  'Prom  subparagraph  <  12)  of  this  paragraph  'Tilling  Densities.** 

tFor  aboveground  containers  the  liquid  temperature  is  assumed  to  be  40*  F.  and  for 
underground  containers  the  liquid  temperature  Is  assumed  to  be  50*  P.  To  correct  the 
liquid  volumes  at  these  temperatures  to  60*  F.  the  following  factors  absll  be  used. 


(c)  The  maximum  volume  of  LP-Gas 
which  can  be  placed  in  a  container  when 
determining  the  length  of  the  dip  tube 
expressed  as  a  percentage  of  total  water 
content  of  the  container  Is  calculated 
by  the  following  formula. 

(dt  The  maximum  weight  of  LP-Gas 
which  may  be  placed  in  a  container  /or 
determininff  the  length  of  a  fixed  dip 
tube  Is  determined  by  multiplying  the 
maximum  volume  of  liquefied  petroleum 
gas  obtained  by  the  formula  In  (b)  of 
this  subdivision  by  the  pounds  of  lique¬ 
fied  petroleum  gas  in  a  gallon  at  40*  P. 
for  aboveground  and  at  50*  F.  for  under¬ 
ground  containers.  For  example,  typical 
pounds  per  gallwi  are  specific  below: 


Example;  Assume  s  lOO-gallon  total  wstsr  capsclty  tank  for  aboveground  storage  of 
propane  having  a  specific  gravity  of  0.510  of  60*  F. 

100  (gals.)  X43  (fllllQf  density  from  subparograph  (12)  of  this  paragraph)  4200 


0.610x1.081  (correcUoD  factor  from  Table  B-20)  XlOO  *62.6 

4200 

- =79.0  gallons  propane,  the  maximum  amount  permitted  to  be  placed  in  a  lOO-gallon 

62.6  total  water  capacity  sboveground  container  equipped  with  a  fixed  dip  tube. 
Maximum  volume  of  LF-Oas  (from  formula  in  subdivision 
(b)  of  this  subdivision)  X  100 

- - -  "  - - - Maximum  percent  of  IP-Oas 

Total  water  content  of  container  In  gallons 


<b)  Formula  for  determining  maxi¬ 
mum  volume  of  liquefied  petroleum  gas 
for  which  a  fixed  length  of  dip  tube  shall 
be  set: 

Table  II-JS-Volvmx  Correction  Factoxs 


Abotvrnund.  Undwxmand, 
pounds  pound) 

pWEidloD  pwridloo 


4.97  431 

97  4  92 


(Vi)  Fixed  liquid-level  gages  used  on 
containers  other  than  DOT  containers 


shall  be  stamped  on  the  exterior  of  the 
gage  with  the  letters  *'DT**  followed  by 
the  vertical  distance  (expressed  in  Inches 
and  carried  out  to  one  decimal  place) 
from  the  top  of  container  to  the  end 
of  the  dip  tube  or  to  the  centerline  of 
the  gage  when  It  is  located  at  the  maxi¬ 
mum  permitted  filling  level.  For  portable 
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containers  that  may  be  filled  in  the  horl- 
sontal  and/or  vertical  position  the  let¬ 
ters  “DT**  shall  be  followed  by  "V**  with 
the  vertical  distance  from  the  top  of  the 
container  to  the  end  of  the  dip  tube  for 
vertical  filling  and  with  “H”  followed  by 
the  proper  distance  for  hmizontal  filling. 
For  DOT  containers  the  stamping  shall 
be  placed  both  on  the  exterior  of  the 
gage  and  on  the  container.  On  sbove¬ 
ground  or  cargo  containers  where  the 
gages  are  positioned  at  specific  levels, 
the  marking  may  be  M>eclfied  In  percent 
of  total  tank  contents  and  the  marking 
shall  be  stamped  on  the  container. 

(vll)  Qage  glasses  of  the  columnar 
tjrpe  shall  be  restricted  to  charging 
plants  where  the  fuel  Is  withdrawn  in 
the  liquid  phase  only.  They  shall  be 
equlpp^  with  valves  having  metallic 
handwheels,  with  excess  flow  valves,  and 
with  extra-heavy  glass  adequately  pro¬ 
tected  with  a  metal  housing  applied  by 
the  gage  manufacturer.  They  shall  be 
shielded  against  the  direct  rays  of  the 
sun.  Qage  glasses  of  the  columnar  type 
are  prohibited  <m  tank  trucks,  and  on 
motor  fuel  tanks,  and  on  containers  used 
in  domestic,  commercial,  and  Industrial 
Installations. 

(vlU)  Qaglng  devices  of  the  float,  or 
equivalent  type  which  do  not  require 
flow  for  their  operattoo  and  having 
connections  extending  to  a  point  out¬ 
side  the  container  do  not  h^vi  to  be 
equipped  with  excess  flow  vh  nrr- 
vlded  the  piping  and  flttin«(i»  4^*  ade¬ 
quately  designed  to  withstand  rhe  con¬ 
tainer  pressure  and  are  properly  pro¬ 
tected  against  physical  da^ge  and 
breakage. 

(20)  RegiUrements  for  appliances.  (1) 
Except  as  provided  in  subdivision  (ID  of 
this  subparagraph,  new  commercial  and 
Industrial  gas  consuming  appliances 
shall  be  approved. 

(U)  Any  appliance  that  was  originally 
manufactured  (or  operation  with  a  gase¬ 
ous  fuel  other  than  LP-Qas  and  is  in 
gcxxl  condition  may  be  used  with  LP-Oas 
only  after  It  is  pit^rtly  converted, 
adapted,  and  tested  for  performance 
with  LP-Oas  before  the  appliance  is 
placed  In  use. 

(ill)  Unattended  heaters  used  Inside 
buildings  for  the  purpose  of  animal  or 
poultry  production  or  care  shall  be 
equipped  with  an  approved  automatic 
device  designed  to  shut  off  the  flow  of  gas 
to  the  main  burners,  and  pilot  if  used,  in 
the  event  of  flame  extinguishment. 


(tv)  An  commercial.  Industrial,  and 
agricultural  appliances  or  equipment 
shall  be  Installed  in  accordance  with  the 
requirements  of  this  section  and  In  ac¬ 
cordance  with  the  following: 

(a)  Domestic  and  commercial  ap¬ 
pliances— NFPA  54-1969.  Standard  for 
the  Installation  of  Gas  Appliances  and 
Gas  Piping.  _ 

<b)  Industrial  appliances — ^NFPA  54A- 

1969.  Standard  for  the  Installation  of 
Gas  Piping  and  Gas  Equipment  on  In¬ 
dustrial  Premises  and  Certain  Other 
Premises. 

(c)  Standard  for  the  Installation  and 
Use  of  Stationary  Combustion  Engines 
and  Gas  Turbines — NFPA  37-1970. 

(d)  Standard  for  the  Installation  of 
Equipment  for  the  Removal  of  Smoke 
and  Grease-Laden  Vapors  from  Com¬ 
mercial  Cooking  Equipment.  NFPA  9^ 

1970. 

(c)  CyUnder  systems — (1)  AppNcatton. 
This  paragraph  applies  spedflcally  to 
systems  utilizing  containers  constructed 
in  accordance  with  DOT  Spectflcetlons. 
All  requirements  of  paragraph  (b)  of 
this  section  apply  to  this  paragraph 
unless  otherwise  noted  In  paragraph  (b) 
of  this  section. 

(2)  Marking  of  containers.  (1)  Con¬ 
tainers  shall  be  marked  in  accordance 
with  DOT  regulations.  Additional  mark¬ 
ings  not  in  conflict  with  DOT  regulations 
may  be  used. 

(li)  Except  as  provided  in  subdivision 
(111)  of  this  subparagraph  each  container 
ifhaii  be  marked  with  its  water  capacity 
in  pounds  or  other  identlfled  unit  of 
weight. 

(lii)  If  a  container  Is  filled  and  main¬ 
tained  only  by  the  owner  or  his  repre¬ 
sentative  and  If  the  water  capacity  of 
each  container  is  identified  by  a  code, 
compliance  with  subdivision  (ID  of  this 
subparagraph  is  not  required. 

(Iv)  Each  container  shall  be  marked 
with  its  tare  weight  in  potmds  or  other 
identified  unit  of  weight  Including  all 
permanently  attached  fittings  but  not 
the  cap. 

(3)  Description  of  a  system.  A  system 
shall  Include  the  container  base  or 
bracket,  containers,  container  valves, 
connectors,  manifold  valve  assembly, 
regulators,  and  relief  valves. 

(4)  CoBfaificrs  and  regulating  equips 
ment  instatted  ouUide  of  buildings  or 
structures,  (i)  Containers  shall  not  be 
buried  below  ground.  However,  this  shall 
not  prohibit  the  Installation  in  a  com¬ 
partment  or  recess  below  grade  level 


such  as  a  niche  in  a  slc^  or  terrace  wall 
which  is  used  for  no  other  purpose,  pro¬ 
viding  that  the  container  and  regulating 
equipment  are  not  in  contact  with  the 
ground  and  the  compartment  or  recess  Is 
drained  and  ventilated  horlztmtally  to 
the  outside  air  from  Its  lowest  level,  with 
the  outlet  at  least  3  feet  away  from  any 
building  opening  which  is  below  the  level 
of  such  outlet. 

Except  La  proAlded  in  paragraph  (b) 
(lOXxiii)  of  tills  section,  the  discharge 
from  safety  relief  devices  shall  be  located 
not  less  than  3  feet  horizontally  away 
from  any  building  opening  which  is  below 
the  level  of  such  discharge  and  shall  not 
terminate  beneath  any  building  unless 
such  space  is  well  ventilated  to  the  out¬ 
side  and  Is  not  enclosed  on  more  than 
two  sides. 

(ID  Containers  shall  be  set  upon  firm 
foundation  or  otherwise  firmly  secured; 
the  possible  effect  on  the  outlet  piping 
of  settling  shall  be  guarded  against  by  a 
flexible  connection  or  special  fitting. 

(5)  Containers  and  equipment  used 
in.^ide  of  buildings  or  structures.  (1) 
When  operational  requirements  make 
portable  use  of  containers  necessary  and 
their  location  outside  of  buildings  or 
structure  Is  Impracticable,  containers 
and  equipment  are  permitted  to  be  used 
inside  of  buildings  or  structures  in  ac¬ 
cordance  with  (a)  through  (O  of  this 
subdivision,  and.  in  addition,  such  other 
provisions  of  this  subparagraph  as  are 
applicable  to  the  particular  use  or 
occupancy. 

(o)  Containers  In  use  shall  mean  con¬ 
nected  for  use. 

(b)  Systems  utilizing  containers  hav¬ 
ing  a  water  capacity  greater  than  2^ 
pounds  I  nominal  1  pound  LP-Gas  capac¬ 
ity)  shall  be  equipped  with  excess  flow 
valves.  Such  excess  flow  valves  shall  be 
eit'ner  Integral  with  the  container  valves 
or  m  the  connections  to  the  container 
valve  outlets.  In  either  case,  an  excess 
flow  valve  sh«U  be  installed  in  such  a 
manner  that  \ny  undue  strain  beyond 
the  excess  flow  valve  will  not  cause 
breakage  between  the  container  and  the 
exce.ss  flow  valve.  The  installation  of 
excess  flow  valves  shall  take  into  account 
the  type  of  valve  protection  provided. 

(c)  Regulators,  if  used,  shall  be  either 
directly  connected  to  the  container  valves 
or  to  manifold.*!  connected  to  the  con¬ 
tainer  values.  The  regulator  shall  be  suit¬ 
able  for  use  with  LP-Gas  Manifolds  and 
fittings  connecting  containers  to  pressure 


regulator  Inlets  shall  be  designed  for  at 
least  250  p  sJ.g.  service  pressure. 

(d)  Valves  on  containers  having  a 
water  capacity  greater  than  50  pounds 
(nominal  20  pounds  LP-Gas  capacity) 
shall  be  protected  while  in  use. 

(e)  Containers  shall  be  marked  in  ac¬ 
cordance  with  paragraph  (b)(5)  (ill)  of 
tills  section  and  subparagraph  (2)  of  this 
paragraph. 

(/)  Pipe  or  tubing  shall  conform  to 
paragraph  (b)(8)  of  this  section  except 
that  aluminum  pipe  or  tubing  shall  not 
be  used. 

(g)  (1)  Hose  shall  be  designed  for  a 
working  pressure  of  at  least  250  p.s.l4. 
Hose  and  hose  connections  shall  have 
their  correctness  as  to  design,  construc¬ 
tion  and  performance  determined  by 
listing  by  Underwriters'  laboratories.  Inc., 
or  Factory  Mutual  Engineering  Corp.  The 
hose  loigth  may  exceed  the  length  tpod- 
fled  in  paragraph  (b) (9) (vlD  (b)  of  this 
section,  but  shall  be  as  short  as 
practicable. 

(2)  Hose  shall  be  long  enough  to  per¬ 
mit  compliance  with  spacing  provisions 
of  this  subparagraph  without  kinking  or 
straining  or  causing  hose  to  be  so  close 
to  a  burner  as  to  be  damaged  by  heat 

(b)  Portable  beaters,  mdudlng  sala¬ 
manders.  shall  be  equipped  with  an  ap¬ 
proved  automatic  device  to  abut  off  the 
flow  of  gas  to  the  main  biuner.  and  pilot 
If  used.  In  the  event  of  flame  extinguish¬ 
ment.  Such  beatera  having  inputs  above 
50.000  B.t.u.  manufactured  oo  or  after 
May  17.  1967.  and  such  heaters  having 
Inputs  above  100,000  B.t.u.  manufactured 
before  May  17,  1967.  shall  be  equipped 
with  either. 

(f )  A  pilot  which  must  be  lighted  and 
proved  before  the  main  burner  can  be 
turned  on;  or 

(2)  An  electric  Ignition  system. 

The  provisions  of  this  subdivision  (h) 
do  not  apply  to  tar  kettle  burners, 
torches,  melting  pots,  nor  do  they  apply 
to  portable  healers  under  7.500  B.t.uii. 
input  when  used  with  containers  having 
a  maximum  water  capacity  of  2'A 
pounds.  Container  valves,  connectors, 
regulators,  manifolds,  piping,  and  tub¬ 
ing  shall  not  be  used  as  structural  sup¬ 
ports  for  heaters. 

(i)  Containers,  regulating  equipment, 
manifolds,  pipe,  tubing,  and  hose  shall 
be  located  so  as  to  minimize  exposure  to 
abnurmally  high  temperatures  (such  as 
may  result  from  exposure  to  convection 
or  radiation  from  heating  equipment  or 
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InstaUatton  In  confined  spaces) .  physical 
damage,  or  tampering  by  unauthorUed 
persons. 

(i>  Heat  producing  equipment  shall  be 
located  and  used  so  as  to  minimise  the 
possibility  of  Ignition  of  combustibles. 

<ki  Containers  having  a  water  cs0ac* 
Ity  greater  than  2V^  pounds  (normlnal  1 
pound  LP<Oas  capacity)  connected  for 
use.  shall  stand  on  a  firm  and  substan¬ 
tially  level  surface  and.  when  necessary, 
shall  be  secured  in  an  upright  position. 

({)  Containers,  including  the  valve 
protective  devices,  shall  bo  installed  so 
as  to  minimize  the  probability  of  im¬ 
pingement  of  discharge  of  safety  relief 
devices  upon  containers. 

(11)  Containers  having  a  maximum 
water  capacity  of  214  pounds  (nmnlnal  1 
pound  LP-Oas  capacity)  are  permitted 
to  be  used  Inside  of  buildings  as  part  of 
approved  self-contained  band  torch  as¬ 
semblies  or  similar  appliances. 

(lU)  Containers  having  a  maximum 
water  capacity  of  12  pounds  (nominal  6 
pounds  LP-Oas  capacity)  are  pennltted 
to  be  used  temporarily  inside  of  build¬ 
ings  for  public  exhibition  or  demonstra¬ 
tion  purposes,  including  use  for  class- 
rpmjp  demonstrations. 

Kv)  (o)  When  buildings  frequented 
by  uie  public  are  open  to  the  public,  con- 
taUiers  are  permitted  to  be  used  for  re* 
pair  or  minor  renovation  as  follows: 

(f)  The  maximum  water  capacity  of 
Individual  containers  shall  be  60  pounds 
(nominal  20gpound8  LP-Oas  capacity). 

<2)  The  number  ot  LP-Oas  containers 
shall  not  exceed  the  number  of  work¬ 
men  assigned  to  using  the  LP-Oas. 

(2)  Containers  having  a  water  capac¬ 
ity  greater  than  2H  pounds  (nominal  1 
pcmnd  LP-Oas  capacity)  shall  not  be 
left  unattended  in  such  buildings. 

(b)  When  buildings  frequented  by  the 
public  are  not  open  to  the  public,  cw- 
talners  are  pennltted  to  be  used  for  re¬ 
pair  or  minor  renovations,  as  follows: 

The  provisions  of  subdivision  (v)  ot 
this  subparagraph  shall  apply  except 
that  containers  having  a  water  capacity 
greater  than  2V4  poimds  (nominal  1 
pound  LP-Oas  capacity)  shall  not  be  left 
I  unattended  in  such  building 

(V)  Containers  are  permitted  to  be 
used  In  buildings  or  structures  under 
construction  or  undergoing  major  reno¬ 
vation  when  such  buildings  or  structures 
are  not  occupied  by  ttie  public,  as 
f(dIow8: 


(a)  The  maximum  water  capacity  of 
Individual  containers  shall  be  219  pounds 
(nominal  100  pounds  LP-Oas  capacity) . 

(b>  For  temporary  heating  such  as 
curing  concrete,  drying  plaster  and  slm-k 
Uar  applications,  heaters  (other  than 
Integral  heater-container  units)  shall  be 
located  at  least  •  feet  from  any  LP-Oai 
container.  Tliis  shall  not  prohibit  the  use 
of  heaters  specifically  designed  for  at¬ 
tachment  to  the  container  or  to  a  sup¬ 
porting  standard,  provided  they  are 
designed  and  installed  so  as  to  prevent 
direct  or  radiant  heat  application  from 
the  heater  onto  the  container.  Blower 
and  radiant  type  heaters  shall  not  be 
directed  toward  any  LP-Oat  container 
within  20  feet. 

(c)  If  two  or  more  heater-container 
units,  ot  either  the  Integral  or  noninte¬ 
gral  type,  are  located  In  an  unpartitioned 
area  on  the  same  floor,  the  container  or 
containers  of  each  unit  shall  be  separated 
from  the  container  or  containers  of  any 
other  unit  by  at  least  20  feet. 

(d)  Wlien  heaters  are  connected  to 
containers  for  use  in  an  unpartlttoned 
area  on  the  same  floor,  the  total  water 
capacity  of  cmitainers  manifolded  to¬ 
gether  for  c<mnectlon  to  a  heater  or 
heaters  shall  not  be  greater  than  73$ 
pounds  (nominal  300  pounds  LP-Oas 
capacity) .  Such  manifolds  shall  be  sepa¬ 
rated  by  at  least  20  feet. 

(0)  On  floors  on  which  heaters  are  not 
connected  for  use.  containers  are  per¬ 
mitted  to  be  manifolded  together  for 
c<mnection  to  a  heater  or  heaters  on  an¬ 
other  floor.  Provided : 

(1)  The  total  water  capacity  of  con- 
talnen  connected  to  any  one  manifold 
Is  not  greater  than  2.450  pounds  (nomi¬ 
nal  1.000  pounds  LP-Oas  capacity)  and: 

(2)  Where  more  than  one  manifold 
having  a  total  water  car>acltv  greater 
than  735  pounds  (n(»nlnal  300  pounds 
LP-Oas  capacity)  are  located  In  the 
same  unpartitloned  area,  they  shall  be 
separated  by  at  least  60  feet. 

(/)  Storage  of  containers  awaiting  use 
shall  be  in  accordance  with  paragraph 
(f)  of  this  section. 

(vl)  Containers  are  permitted  to  be 
used  In  Industrial  occupancies  for  proe- 
esslng,  research,  or  experimental  pur¬ 
poses  as  follows: 

(a>  The  maximum  water  capacity  of 
Individual  containers  shall  be  349  pounds 
(nominal  100  pounds  LP-Oas  capacity). 

(b)  Containers  connected  to  a  mani¬ 
fold  shall  have  a  total  water  capacity  not 
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discharge  outlet  located  not  lees  than  3 
feet  horizontally  away  from  any  building 
opening  which  Is  below  such  discharge. 
These  provisions  do  not  apply  to  indi¬ 
vidual  appliance  regulators  when  protec¬ 
tion  Is  otherwise  provided  nor  to  sub- 
paragraph  (6)  of  this  paragraph  and 
paragraph  <b)(10)(xlU)  of  this  section. 
In  buildings  devoted  exclusively  to  gas 
distribution  purposee.  the  space  above 
the  diaphragm  nWd  not  be  vented  to  the 
outside. 

(8)  Reitutmllation  of  containers.  Con¬ 
tainers  shall  not  be  reinstalled  unless 
they  are  requallfled  in  accordance  with 
DOT  regulations. 

(9)  Permissible  product  A  product 
shall  not  be  placed  in  a  container  marked 
with  a  service  pressure  less  than  four- 
fifths  of  the  maximum  vapor  pressure  of 
product  at  130*  P. 

(d>  Systems  utilizing  containers  other 
than  DOT  containers. 

(1)  Application.  This  paragraph  ap¬ 
plies  si^flcally  to  systems  utilizing 
storage  containers  other  than  those  con¬ 
structed  In  accordance  with  DOT  sp^- 
fleations.  Paragraph  (b)  of  this  section 
applies  to  this  paragraph  unless  other¬ 
wise  noted  in  paragraph  (b)  of  this 
section. 

(3)  Design  pressure  and  classification 
of  storage  containers.  Storage  containers 
shall  be  designed  and  classlfled  in  ac¬ 
cordance  with  Table  H-31. 
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(3)  Container  valves  and  accessories, 
filler  pipes,  and  discharge  pipes.  (1)  The 
filling  pipe  Inlet  terminal  shall  not  be 
located  Inside  a  building.  For  con  alners 
with  a  water  capacity  of  126  gallons  or 
more,  such  terminals  shall  be  located  not 
less  than  10  feel  from  any  building  (.see 
paragraph  (b)(6)  (11)  of  ibis  section), 
and  preferably  not  less  than  5  feet  from 
any  driveway,  and  shall  be  located  In  a 
protective  housing  built  for  the  purpose. 

(11)  The  filling  connection  shall  be 
fitted  with  one  of  the  following: 

(a>  Combination  back-pressure  check 
valve  and  excess  fiow  valve. 

(b)  One  double  or  two  single  badc- 
pressurc  check  valves 

(c)  A  positive  shutoff  valve,  in  con¬ 
junction  with  either: 

(f)  An  internal  back  pressure  valve,  or 

(2)  An  lrt«>rnal  excess  flow  valve. 

(lU)  AU  openings  In  a  container  shall 
be  equipped  with  approved  automatic  ex¬ 
cess  fiow  valves  except  jn  the  following: 
filling  connections  as  provided  in  sub¬ 
division  <U)  of  this  subparagraph;  safety 
relief  connectlcms.  liquid-level  gaging  de¬ 
vices  as  provided  in  paragraphs  (b) 
(7)(lv).  (19)(1U>.  and  (19)(vlU)  of  this 
section;  pressure  gage  connections  as 
provided  in  paragraph  (b>  (7)  <v)  of  this 
section,  as  provided  In  subdivisions  (Iv), 
(Vi),  and  (vil)  of  this  subparagraph. 

(Iv)  An  excess  flow  valve  Is  not  re¬ 
quired  In  the  withdrawal  service  line  pro¬ 
viding  the  following  are  complied  with; 

(a)  Such  systems'  total  water  capac¬ 
ity  does  not  exceed  Q.OCK)  U£.  gallons. 

(b)  The  discharge  from  the  sendee 
outlet  Is  controlled  by  a  suitable  manually 
operated  shutoff  valve  which  is: 

(1)  Threaded  directly  Into  the  service 
outlet  of  the  container;  or 

(2)  Is  an  Integral  part  of  a  substantia] 
fitting  threaded  into  or  on  the  sendoe 
outlet  of  the  container:  or 

(3)  Threaded  directly  Into  a  sub¬ 
stantial  fitting  threaded  Into  in'  on  the 
service  outlet  of  the  container. 

(c)  The  shutoff  valve  is  equipped  with 
an  attached  handwheel  or  the  equivalent. 

(d)  The  controlling  orifice  between  the 
contents  of  the  container  and  the  outlet 
of  the  shutoff  valve  does  not  exceed 
five-sixteenths  inch  in  diameter  for  vapor 
withdrawal  systems  and  one-eighth  ln<sh 
In  diameter  for  liquid  withdrawal 
systems. 

(e)  An  approved  pressure-reducing 
regulator  Is  directly  attached  to  the  out¬ 
let  of  the  shutoff  valve  and  Is  rigidly  sup¬ 
ported.  or  that  an  approved  pressure-re- 


greater  than  733  pounds  (nominal  300 
pounds  LP-Oas  capacity)  and  not  more 
than  one  such  manlfc^d  may  be  located 
tn  the  sazne  room  unless  separated  at 
least  30  feet  from  a  similar  unit 

(c)  The  amount  of  LP-Oas  tn  con¬ 
tainers  for  research  and  experimental 
use  shall  be  limited  to  the  smallest  prac¬ 
tical  quantl^. 

(vU)  (o>  Containers  are  permitted  to 
be  ased  in  Industrial  occupancies  with 
essentially  noncc^mbustlble  contents 
where  portable  equipment  for  space 
heating  is  essential  and  where  a  per¬ 
manent  heating  Installation  is  not  prac¬ 
tical.  as  follows: 

(b)  Containers  and  heaters  shall  com¬ 
ply  with  and  be  used  In  accordance  with 
subdivision  (v)  of  this  subparagraph. 

(vlU)  Containers  are  permitted  to  be 
used  in  buildings  for  temporary  emer¬ 
gency  heating  purposes,  if  necessary  to 
prevent  damage  to  the  buildings  or  con¬ 
tents.  when  the  permanent  heating  sys¬ 
tem  Is  temporarily  out  of  service,  as 
follows; 

(a)  Containers  and  heaters  shall 
comply  with  and  be  used  In  accordance 
with  subdivision  (v)  of  this  sub- 
paragraph. 

(b)  liie  temporary  heating  equipment 
shall  not  be  left  unattended. 

(lx)  Containers  are  permitted  to  be 
used  temporarily  In  buildings  for  train¬ 
ing  purposes  related  in  Installation  and 
use  of  LP-gas  systems,  as  follows: 

(o>  The  maximum  water  capacity  of 
Individual  containers  shall  be  245  pounds 
(nominal  100  pounds  LP-Oas  capacity) , 
hut  the  maximum  quantity  of  LP-Oas 
that  may  be  placed  in  each  container 
shall  be  20  pounds. 

(b)  If  more  than  one  such  container 
is  located  In  the  same  room,  the  con¬ 
tainers  shall  be  separated  by  at  least  20 
feet. 

(^>  Containers  shall  be  removed  from 
the  bulldh^  when  the  training  has 
terminal^ 

(6)  Confalner  valves  and  accessories. 

(I)  Valves  In  the  assembly  of  mul¬ 
tiple  container  systems  shall  be  arranged 
so  that  replacement  of  containers  can 
be  made  without  shutting  off  the  flow  of 
gas  in  the  system. 

Nots;  This  provisloa  is  sot  to  be  construed 
M  requiring  an  autoznaUe  ehangeover 
device. 

(II)  Regulators  and  low-pressure  relief 
devices  shall  rigidly  attached  to  the 
cylinder  valves,  cylinders,  supporting 


standards,  the  building  walls  or  other¬ 
wise  rigidly  secured  and  shall  be  so  tn- 
stalled  or  protected  that  the  elements 
(sleet,  snow,  or  lee)  wlU  not  affect  tbetr 
operation. 

(ill)  Valves  and  connecUons  to  tbs 
containers  shaff  be  protected  while  In 
transit,  in  storage,  and  while  betng  moved 
into  final  utUlzatloo.  as  follows: 

(a)  By  setting  into  the  recess  of  tbs 
container  to  prevent  the  possibility  of 
their  being  struck  If  the  container  Is 
dropped  upon  a  flat  surface,  or 

(b)  By  ventilated  cap  or  collar,  fa^ 
tened  to  the  container  capable  of  with¬ 
standing  a  blow  from  any  direction 
equivalent  to  that  of  a  30-pound  weight 
dropped  4  feet  Ccmstructloo  must  bo 
such  that  a  blow  will  not  be  transmitted 
to  the  valve  or  other  eonnection. 

(It)  When  containers  are  not  con¬ 
nected  to  the  system,  the  outlet  valvee 
shall  be  kept  tightly  closed  or  plugged, 
even  though  eontalners  are  eonsidefed 
empty. 

(V)  Containers  having  a  water  capac¬ 
ity  in  excess  of  60  pounds  (approximately 
21  pounds  LP-Oas  capacity),  recharged 
at  the  Installftkin,  shall  be  provided 
with  excess  flow  or  backflow  check  valves 
to  prevMit  the  discharge  of  container 
contents  In  case  of  failure  of  the 
or  equalizing  connection. 

(7)  Safety  devices.  (1)  Containers 
shall  be  provided  with  safety  devices  as 
required  by  DOT  regulations. 

(11)  A  final  stage  regulator  of  an  If  • 
Oas  system  (excluding  any  applian^ 
regulator)  shall  be  equipped  on  the  low- 
pressure  side  with  a  relief  valve  which 
is  set  to  start  to  discharge  within  the 
limits  specified  in  Table  H-40. 

Ta«ls  h-sb 
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(ill)  When  a  regulator  or  pressure  re¬ 
lief  valve  is  used  inside  a  building  for 
other  than  purposes  specified  In  peura- 
graph  (b)(6>(l)  (a)-(g>  of  this  8ectl(m. 
Ute  relief  valve  and  the  space  above  the 
regiilator  and  relief  valve  diaphragms 
shall  be  vented  to  the  outside  air  with  the 
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during  regulator  is  attached  to  the  outlet 
of  the  shutoff  valve  by  means  of  a  suit¬ 
able  flexible  connection,  provided  the 
regulator  Is  adequately  supported  and 
properly  protected  on  or  at  the  tank. 

(v)  All  Inlet  and  outlet  connections 
except  safety  relief  valves,  liquid  level 
gagUig  devices  and  pressure  gsges  on 
containers  of  3.000  gallons  water  capac¬ 
ity.  or  more,  and  on  any  container  used 
to  supply  fuel  directly  to  an  internal 
combustion  engine,  shall  be  labeled  to 
designate  whether  they  communicate 
with  vapor  or  Uquid  space.  Labels  may  be 
on  valves. 

(vl)  In  lieu  of  an  excess  flow  valve 
openings  may  be  fitted  with  a  quick- 
closing  Internal  valve  which,  except  dur¬ 
ing  operating  periods  shall  remain  clc»ed 
The  Internal  mechanism  for  such  valves 
may  be  provided  with  a  secondary  control 
which  shall  be  equipped  with  a  fusible 
plug  (not  over  220*  P.  melting  point) 
which  will  cause  the  Internal  valve  to 
Close  automatically  in  case  of  fire. 

-vil)  Not  more  than  two  plugged  open¬ 
ings  shall  be  permitted  on  a  container  of 
2.000  gallons  or  less  water  capacity. 

(vili)  Containers  of  125  gallons  water 
capacity  or  more  manufactured  after 
July  1.  1961.  shall  be  provided  with  an 
approved  device  for  llould  evacuation,  the 
size  of  which  shall  be  three-fourths  Incb 
National  Pipe  Thread  minimum.  A 
plugged  opening  will  not  satisfy  this 
requirement. 

(4)  Safety  devices.  (D  All  safety  de¬ 
vices  shall  comply  with  the  following; 

(a)  All  container  safety  relief  devices 
shall  be  located  on  the  containers  and 
shall  have  direct  communication  with 
the  vapor  of  space  of  the  container. 

(b)  In  Industrial  and  gas  manufac¬ 
turing  plants,  discharge  pipe  from  safety 
relief  valves  on  pipe  lines  within  a  build¬ 
ing  shall  discharge  vertically  upward  and 
shall  be  piped  to  a  point  outside  a 
building. 

(c)  Safety  relief  device  discharge  ter¬ 
minals  shall  be  so  located  as  to  provide 
protection  against  phvslcal  damage  and 
such  discharge  nl|)es  shall  be  fitted  with 
loose  ralncaps.  Return  bends  and  restric¬ 
tive  plpefittlngs  shall  not  be  permitted. 

(d)  If  desired,  discharge  lines  from 
two  or  more  safety  relief  devices  located 
on  the  same  unit,  or  similar  lines  from 
two  or  more  different  units,  mav  be  run 
Into  a  common  discharge  header,  pro¬ 
vided  that  the  cross-sectional  area  of 
such  header  be  at  least  equal  to  the  sum 
of  the  cross-sectional  area  of  the  indi¬ 


vidual  dlschat^e  lines,  and  that  the  set¬ 
ting  of  safety  relief  valves  are  the  same. 

<e)  Each  storage  coii7ainer  of  over 
2.000  gallons  water  capacity  shall  be  pro¬ 
vided  with  a  suitable  pressure  gage. 

(/>  A  final  stage  regulator  of  an  LP- 
Oas  system  (excluding  any  appliance 
regulator)  shall  be  equipped  on  the  low- 
pressure  side  with  a  relief  valve  which  is 
set  to  start  to  discharge  within  the  limits 
specified  in  Table  H-30. 

(g)  When  a  regulator  or  pressure  re¬ 
lief  valve  is  installed  Inside  a  building, 
the  relief  valve  and  the  space  above  the 
regulator  and  relief  valve  diaphragms 
shall  be  vented  to  the  outside  air  with  the 
discharge  outlet  located  not  less  than  3 
feet  honzonuily  away  from  any  opening 
into  the  building  which  is  below  such  dis¬ 
charge.  (These  provisions  do  not  apply  to 
individual  appliance  regulators  when 
protection  Is  otherwise  provided.  In 
buildings  devoted  exclusively  to  gas  dis¬ 
tribution  purposes,  the  space  above  th* 
diaphragm  need  not  be  vented  to  the 
outside.) 

(11)  Safety  devices  for  aboveground 
containers  shall  be  provided  as  follows: 

(q)  Containers  of  1.290  gallons  water 
capacity  or  less  which  may  contain  liquid 
fuel  when  installed  above  ground  shall 
have  the  rate  of  discharge  required  by 
paragraph  (b)(10>(U)  of  this  section 
provided  by  a  spring-loaded  relief  valve 
or  valves.  In  addition  to  the  required 
spring-loaded  relief  valve(s>.  suitable 
fuse  plug's)  may  be  used  provided  the 
total  discharge  area  of  the  fuse  plug«8) 
for  each  container  does  not  exceed  0.26 
square  Inch. 

(b>  The  fusible  metal  of  the  fuse  plugs 
shall  have  a  yield  temperature  of  208*  F. 
minimum  and  220*  F  maximum.  Relief 
valves  and  fuse  plugs  shall  have  direct 
communication  with  Jie  vapor  ^ace  cd 
the  container. 

(c)  On  a  container  having  a  water 
capacity  greater  than  125  gallons,  but 
not  over  2.000  gallons,  the  discharge  from 
the  safety  relief  valves  shall  be  vented 
away  from  the  container  vertically  up¬ 
wards  and  unobstructed  to  the  open  air 
In  such  a  manner  as  to  prevent  any 
Impingement  of  escaping  gas  upon  the 
container:  loose-fitting  rain  caps  shall 
be  used.  Suitable  provision  shall  be  made 
for  draining  condensate  which  may  ac¬ 
cumulate  In  the  relief  valve  or  its  (fit- 
charge  pipe. 

(d>  On  containers  of  125  gallons  water 
capacity  or  less,  the  discharge  frexa 
safety  relief  devices  shall  be  located  not 
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less  than  5  feet  horizontally  away  from 
any  (H>eiung  into  the  building  below  the 
level  of  such  discharge. 

(e>  On  a  container  having  a  water 
capacity  greater  Uian  2,000  gallons,  the 
discharge  from  the  safety  reUef  valves 
shall  be  vented  away  from  the  container 
vertically  upwards  to  a  point  at  least  7 
feet  above  the  container,  and  un¬ 
obstructed  to  the  <H>en  air  in  such  a 
manner  as  to  prevent  any  impingenent 
of  escaping  gas  upon  the  container; 
loose-fitting  ram  caps  shall  be  used.  Suit¬ 
able  provision  shall  be  made  so  that  any 
liquid  or  condensate  that  may  accumu¬ 
late  inside  of  the  safety  relief  vaive  or  its 
discharge  pipe  will  not  render  the  vaive 
inoperative.  If  a  dram  is  used,  a  means 
shall  be  provided  to  protect  the  con- 
tamer.  adjacent  containers,  piping,  or 
equipment  agamst  impingement  of  flame 
resulting  from  Ignition  of  product  es¬ 
caping  from  the  drain. 

(iii)  On  all  containers  which  are  in¬ 
stalled  underground  and  which  contam 
no  liquid  fuel  until  buned  and  covered, 
the  rate  of  discharge  of  the  spring-loaded 
relief  valve  installed  thereon  may  be  re¬ 
duced  to  a  minimum  of  30  percent  of  Uie 
rate  of  discharge  specified  in  paragraph 
(bXlOXii)  of  this  section.  Containers 
so  protected  shall  not  be  uncovered  after 
installation  until  the  liquid  fuel  has  been 
removed  therefrom.  Containers  which 
may  contain  liquid  fuel  before  being  m- 
stalled  under  ground  and  before  bemg 
completely  covered  with  earth  are  to  be 
considered  aboveground  containers  when 
determining  the  rate  of  discharge  re¬ 
quirement  of  the  relief  valves. 

(Iv)  On  underground  containers  of 
more  than  2.000  gallons  water  capacity, 
the  discharge  from  safety  relief  devices 
shall  be  piped  vertically  and  directly  up¬ 
ward  to  a  point  at  least  7  feet  above  the 
ground. 

Where  there  Is  a  probability  of  the 
manliole  or  housing  becoming  flooded, 
the  discharge  from  regulator  vent  lines 
shall  be  above  the  highest  probable  water 
level.  All  manholes  or  housings  shall  be 
provided  with  ventilated  louvers  or  their 
equivalent,  the  area  of  such  openings 
equaling  or  exceeding  the  combined  dis¬ 
charge  areas  of  the  safety  relief  valves 
and  other  vent  lines  which  discharge 
their  content  into  the  manhole  housing 
(V)  Safety  devices  for  vaporizers  shaU 
be  provided  as  follows: 

iai  Vaporizers  of  less  than  1  quart 
total  capacity,  heated  bv  the  ground  or 
the  surrounding  air.  need  not  oe  equipped 


with  saiety  relief  valves  provided  that 
adequate  tests  certified  by  any  of  the  au¬ 
thorities  referred  to  in  paragraph  (b)  (2) 
of  this  section,  demonstrate  that  the  as¬ 
sembly  is  safe  without  safety  relief  valves. 

<b>  No  vaporizer  shall  be  equipped 
with  fusible  plugs. 

(c)  In  mdustrial  and  gas  manufactur¬ 
ing  plants,  safety  relief  vaives  on  vapor¬ 
izers  withm  a  building  shall  be  piped  to 
a  pomt  outside  the  building  and  be  dt&- 
charged  upward. 

(&)  Heinstollation  of  containen.  Con¬ 
tainers  may  he  reinstalled  if  they  do  not 
show  any  evidence  of  harmful  external 
corrosion  or  oUier  damage.  W'here  con¬ 
tainers  are  reinstalled  underground,  the 
corrosicA  resistant  coaung  shall  be  put 
in  good  condition  <see  subparagraph 
(7xvi)  of  this  paragraph).  Where  con¬ 
tainers  are  reinstalled  above  ground,  the 
safety  devices  and  gaging  devices  shall 
comply  with  subparagraph  (4)  of  this 
paragraph  and  paragraph  (b)  ( 19)  of  this 
section  respectively  for  aboveground 
containers. 

(6)  Caparitv  of  container$.  A  storage 
container  shall  not  ^ceed  90.000  gal¬ 
lons  water  capacity. 

(7)  iTutallation  of  storaffe  containen. 

(1)  Cemtainera  Installed  above  ground, 
except  as  provided  in  subdivision  (vU) 
of  this  subparagrat^  shall  be  provided 
with  substantial  masonry  or  ntmeom- 
bustlble  structural  supports  on  firm 
masonry  foundation. 

iU>  Aboveground  containers  shall  be 
supported  as  follows: 

(a)  Horizontal  containers  shall  be 
mounted  on  saddles  in  such  a  manner  as 
to  permit  expansion  and  contraction. 
Structural  metal  supports  may  be  em¬ 
ployed  when  they  are  protected  against 
Are  In  an  approved  manner.  Suitable 
means  of  preventing  corrosion  shall  be 
provided  on  that  portion  of  the  con¬ 
tainer  in  contact  with  the  foundatl<m8 
or  saddles. 

(b)  Containers  of  2.000  galtoos  water 
cajMudty  or  less  may  be  Installed  with 
nonflreproofed  ferrous  metal  supports 
If  mounted  on  concrete  pads  or  footings, 
and  if  the  distance  frenn  the  outside  bot¬ 
tom  of  the  container  shell  to  the  con¬ 
crete  pad.  footing,  or  the  ground  does  not 
exceed  24  Inches. 

(Ill)  Any  container  may  be  Installed 
with  nonflreproofed  ferrous  metal  sup¬ 
ports  If  mounted  on  concrete  pads  or 
footings,  and  If  the  distance  from  the 
outside  bottom  of  the  container  to  the 


ground  does  not  exceed  5  feet,  provided 
the  container  is  in  an  LsolaVcd  location. 

<iv)  Containers  may  be  partially 
buried  providing  the  following  require¬ 
ments  are  met: 

(a  I  The  portion  of  the  container  be¬ 
low  the  surface  and  for  a  vertical  dis¬ 
tance  not  le&'i  than  3  Inches  above  the 
eurlace  of  the  ground  is  protected  to 
resist  corro84iXi.  and  the  container  Is 
pK'tccted  against  settling  and  eotrosion 
as  reqtnred  for  fully  buried  containers. 

(b>  Spacing  requirements  shall  be  as 
specifled  for  underground  tanks  In  para- 
giaph  (bX6xU>  of  this  section. 

<ci  Relief  valve  capacity  shall  be  as 
required  for  aboverround  containers 
(d>  rontainer  is  located  ao  as  not  to 
be  subject  to  vehicular  dainage.  or  is 
adequately  protected  against  such 
damage 

e)  Pilling  densities  shall  be  as  re¬ 
quired  for  above-ground  containers. 

(v)  Containers  buned  underground 
shall  be  placed  so  that  the  top  of  the 
container  is  not  less  than  6  inches  below 
grade.  Where  an  underground  container 
might  be  subtect  to  abraxl^'e  action  or 
physical  damage  due  to  vehicular  trafBc 
or  other  causes,  then  it  shall  be: 

(0)  Placed  not  less  than  2  feet  below 
grade,  or 

<b»  Otherwise  protected  against  such 
physical  damage. 

It  will  not  be  necessary  to  cover  the 
po'tlon  of  the  container  to  which  man¬ 
hole  and  other  connectlcxis  are  afDxed: 
however,  where  necessary,  protection 
shall  be  provided  against  vehicular  dam¬ 
age  When  necessary  to  prevent  floating, 
containers  rtiall  be  securely  anchored  or 
weighted. 

(VI)  (a)  Containers  shall  be  given  a 
protective  coating  before  being  placed 
under  ground  This  coating  shall  be 
equivalent  to  hot-dip  galvanizing  or  to 
two  coatings  of  red  lead  followed  by  a 
heavy  coating  of  coal  tar  or  asphalt.  In 
lowering  the  container  Into  place,  care 
shall  be  exercised  to  prevent  damage  to 
the  coating.  Any  damage  to  the  coating 
shall  be  repaired  before  backfllllng. 

<b)  Containers  shall  be  set  mi  a  firm 
foundation  (firm  earth  may  be  used)  and 
surrounded  with  earth  or  sand  firmly 
tamped  in  place.  Backfill  should  be  free 
of  rocks  or  other  abrasive  materials. 

(vli)  Containers  with  foundations  at¬ 
tached  (portable  or  semiportable  con¬ 
tainers  with  suitable  steel  ‘Tunners**  or 
“skids'*  and  popularly  know*n  in  the  In¬ 
dustry  as  “skid  tanks”)  shall  be  designed, 


ln.stal]ed.  and  aced  In  accordance  with 
these  rules  subject  to  the  iollowlng 
provisions: 

(a)  If  they  are  to  be  used  at  a  given 
general  Icxiation  for  a  temporary  period 
not  to  exceed  6  memths  they  need  not 
have  flre-resisting  found.ations  or  sad¬ 
dles  but  shall  have  adequate  fenous 
metal  supports 

(b)  They  shall  not  be  located  with  the 
outside  bottom  of  the  container  shell 
more  than  5  feet  above  the  surface  oi 
the  ground  unless  flre-reslsting  supports 
are  provided. 

(c)  The  bottom  of  the  skids  shall  not 
be  less  than  2  inches  or  more  than  12 
inches  below  the  outside  bottom  of  the 
container  shell. 

(d)  Flanges,  nozzles,  valves,  fittings, 
and  the  like,  having  communication  with 
the  interior  of  the  container,  shall  be 
protected  against  physical  damage. 

(e)  When  not  permanently  located  on 
fire-resisting  foundations,  piping  con¬ 
nections  shall  be  sufficiently  flexible  to 
minimize  the  possibility  of  breakage  or 
leakage  of  connections  If  the  container 
settles,  moves,  or  Is  otherwise  displaced. 

(/)  Skids,  or  lugs  for  attachment  of 
skids,  shall  be  secured  to  the  container 
in  accordance  with  the  code  or  rules  un¬ 
der  which  the  container  Is  designed  and 
built  (with  a  minimum  factor  of  safety 
of  four)  to  withstand  loading  In  any 
direction  equal  to  tour  times  the  weight 
of  the  container  and  attachments  when 
filled  to  the  maximum  permlaslble  loaded 
weight. 

(vlli>  Field  welding  where  necessary 
shall  be  made  only  on  saddle  plates  oi 
brackets  which  were  applied  by  the  man¬ 
ufacturer  of  the  tank. 

(lx)  For  aboveground  containers,  se¬ 
cure  anchorage  or  adequate  pier  height 
shall  be  provided  against  possible  con¬ 
tainer  flotation  wherever  tufficienUy 
high  fl(x>dwater  might  occur. 

(x>  When  permanently  Installed  con¬ 
tainers  are  Interconnected,  proviaion 
shall  be  made  to  compensate  for  expan¬ 
sion.  contraction,  vibration,  and  settling 
of  containers,  and  Interconnecting  pip¬ 
ing.  Where  flexible  connections  are  used, 
they  shall  be  of  an  approved  tjrpe  and 
shall  be  designed  for  a  bursting  pressure 
of  not  less  than  five  times  the  v^x)r  pres¬ 
sure  of  the  product  at  100”  F  The  use  of 
nonmetailic  hose  is  pixAibited  for  per¬ 
manently  interconnecting  such  con¬ 
tainers. 

(xl>  Container  assemblies  listed  tor 
Interchangeable  Installation  above 
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ground  or  under  ground  shall  conform 
to  the  requirements  for  aboveground  in- 
atallationi  with  respect  to  safety  relief 
capacity  and  filling  density.  For  Instal¬ 
lation  above  ground  all  other  require¬ 
ments  for  aboveground  tnstaUauons 
shall  i^ply.  For  insOdlaUcm  under 
ground  all  other  reqiUrements  for  under¬ 
ground  installations  shall  apply. 

(8>  Protection  of  container  oceet^ 
rories.  (i>  Valves,  regulating,  gaging,  and 
other  container  acoesaory  equipment 
shall  be  protected  against  tamperl^  and 
physical  damage.  Such  accessories  shall 
also  be  so  protected  during  the  transit 
of  containers  intended  for  Installation 
underground. 

(lii  On  undergrotmd  or  combination 
aboveground-underground  containers, 
the  service  valve  handwheel,  the  terminal 
for  connecting  the  hoae,  and  Uie  open¬ 
ing  through  which  there  can  be  a  flow 
from  safety  relief  valves  shoO  be  at  lenst  | 
4  inches  above  the  oontatner  and  this 
open.ng  shall  be  located  in  the  dome  or 
bousing,  rnderground  systems  shall  be  1 
so  installed  that  all  ^  above  (H>enings.  I 
including  the  regulator  vent,  are  located  ' 
above  the  normal  maximum  water  table. 

(hi)  All  coitnectfons  to  underground 
containers  shall  be  located  within  a  sub¬ 
stantial  dome,  housing,  or  manhole  and 
with  access  thereto  protected  by  a  sub¬ 
stantial  cover. 

(9)  Drips  for  condensed  gas.  Where 
vaporized  gas  on  the  low-pressure  side 
of  the  system  may  condense  to  a  Uq*iid 
at  normal  (H^rating  temperatures  and 
pressures,  sultsble  nwans  shall  be  pro¬ 
vided  for  revaporlzaU<m  of  the  conden¬ 
sate. 

(10)  Damage  from  vehicles.  When 
damage  to  LP-Oas  systems  from  vehicu¬ 
lar  traffic  is  a  poeslbUlty,  precautions 
against  such  damage  shall  be  taken. 

(11>  Pits  and  drains.  Every  effort 
should  be  made  to  avoid  the  use  of  pits, 
except  pits  fitted  with  automatic  Sc¬ 
alable  vapor  detecting  devices.  No  drains 
or  blowoff  lines  shall  be  directed  into  or 
in  proziznlty  to  sewer  systems  used  for 
other  purposes. 

(12)  General  tfroviskms  appUcable  to 
sgstems  m  industrial  plants  (of  ZfiOO  gal¬ 
lons  water  eapacitg  and  more)  and  to 
bulk  fUUnc  piamts.  (1)  When  standard 
watch  service  is  provided.  It  shall  be  ex¬ 
tended  to  the  If -Oes  installation  and 
personnel  properly  trained. 

(11)  U  loading  and  unloading  are  nor¬ 
mally  dM*e  during  other  daylight 
hours,  adequate  lights  shall  be  provided 


to  flluminate  storage  containers,  control 
valves,  and  other  equipment. 

(lU)  Suitable  roadways  or  means  of 
access  for  extinguishing  equipment  such 
as  wheeled  extlng'ulshers  or  fire  depart¬ 
ment  apparatus  shall  be  provided. 

(Iv)  Th  minimize  trespassing  or  tam¬ 
pering.  the  area  which  includes  container 
appurtenances.'  pumping  equipment, 
loading  and  unloading  faculties,  and  cyl¬ 
inder-filling  facilities  shall  be  tnaost-d 
with  at  least  a  6-foot'hlgb  Industr’Al 
type  fence  unless  otherwise  adequately 
protected.  There  shell  be  at  least  two 
means  of  emergency  access. 

(13)  Container -charging  plants.  (1) 
The  container-charging  room  shall  be 
located  not  less  than : 

(o)  Ten  feet  from  bulk  storage  cen¬ 
taurs. 

FF)  Twenty-five  feet  from  line  of  ad- 
jonjfac  property  which  may  be  built 
i  upo^ 

(iTT  Tank  truck  filling  station  outlets 
stu^l  be  located  not  less  than: 

I  |n>  Twenty-five  feet  from  line  of  ad- 
Jor^g  property  which  may  be  built 

I 

(FT  Ten  feet  from  pumps  and  com¬ 
pressors  if  boused  in  one  or  more  sep¬ 
arate  buildings. 

<Ui)  The  pumps  or  compressors  may 
be  located  in  the  container-charging 
room  or  building,  in  a  separate  building, 
or  outside  of  buildings.  When  housed  In 
a  separate  building,  such  buUding  (a 
small  noncombustible  weather  cover  Is 
not  to  be  construed  as  a  building)  shall 
be  located  not  less  than: 

1(a)  Ten  feet  from  bulk  storage  tanks. 
¥b)  Twenty-five  feet  from  line  of  ad- 
j<^ng  property  which  may  be  built 
upc«n 

(c)  Twenty-five  feet  from  sources  of 
Ignition. 

(iv)  When  a  part  of  the  container- 
charging  building  Is  to  be  used  for  a 
boiler  room  or  where  open  flames  or 
similar  sources  of  ignition  exist  or  are 
employed,  the  space  to  be  so  occupied 
shall  be  separated  from  container  charg¬ 
ing  ro(Mn  by  a  partition  wall  or  walls  of 
fire-resistant  construction  continuous 
from  floor  to  roof  or  celling.  Such  sepa- 
raUon  walls  shall  be  without  openings 
and  shall  be  Joined  to  the  fl<x>r.  other 
walls,  and  celling  or  roof  in  a  msnnM 
to  effect  a  permanent  gas-tight  Joint. 

<v)  Electrical  equlinnent  and  Installa¬ 
tions  sTiaii  conform  with  paragraphs 
(b)  (17)  and  (18)  of  this  section. 


(14)  Fire  protection,  (i)  Each  bulk 
plant  shall  be  provided  with  at  least 
one  approved  portable  fire  extinguisher 
having  a  minimum  rating  of  12-B.  C. 

(11)  In  industrial  installations  involv¬ 
ing  containers  of  iSO.OOO  gallons  aggre¬ 
gate  water  capacity  or  more,  provision 
shall  be  made  tor  an  adequate  supply 
of  water  at  the  container  site  for  fire 
protection  in  the  container  area,  unless 
other  adequate  means  for  fire  control 
are  provided.  Water  hydrants  shall  be 
readily  accessible  and  so  spaced  as  to 
provide  water  protection  feu  ail  con¬ 
tainers.  Suifleient  lengths  of  firehose 
shall  be  provided  at  each  hydrant  loca¬ 
tion  on  a  hose  cart,  or  other  means  pro¬ 
vided  to  facilitate  easy  movement  of  the 
hose  in  the  container  area.  It  is  desirable 
to  equip  the  outlet  of  each  hose  line  with 
a  combination  fog  nozzle.  A  shelter  shall 
be  provided  to  protect  the  hose  and  iU 
conveyor  from  the  weather. 

JTs)  Painting.  Aboveground  con- 

riers  shall  be  kept  properly  palnteol 

(16)  Lighting.  Electrical  equipment 
and  installations  shall  conform  to  para¬ 
graphs  (b)  (17)  and  (18)  of  this  sec¬ 
tion. 

(17)  Vaporizers  for  internal  combtis- 
ffon  engines.  The  provisions  of  para¬ 
graph  (eX8)  of  this  section  shall  apply 

(18)  Oas  regulating  and  mixing 
eouipment  for  intemof  ccmlmstion  en¬ 
gines.  The  provisions  of  paragraph  (c) 
(9)  of  this  section  shall  apply. 

(e)  LiQuefied  petroleum  gas  as  a  mo¬ 
tor  fuel — (1)  Application.  (1)  This  para¬ 
graph  applies  to  Internal  comnusUon 
engines,  fuel  containers,  and  pertinent 
equipment  for  the  use  of  liquefied  petro¬ 
leum  gases  as  a  motor  fuel  cm  easily 
movable,  readily  portable  units  Includ¬ 
ing  self-propelled  vehicles. 

(11)  Fuel  containers  and  pertinent 
equipment  for  Internal  combustion  en¬ 
gines  using  liquefied  petroleum  gas 
where  installation  is  of  the  stationary 
type  are  covered  by  paragraph  (d)  of 
this  section.  This  paragraph  does  not 
apply  to  containers  for  transportation  of 
liquefied  petroleum  gases  nor  to  marine 
futi  use.  All  requirements  of  paragraph 
(b)  of  this  section  apply  to  this  para¬ 
graph,  unless  otherwise  noted  In  para¬ 
graph  (b)  of  this  section. 

(2)  General.  (1)  Fuel  may  be  used 
from  the  cargo  tank'  of  a  truck  while  In 
transit,  but  not  fnmi  cargo  tanks  on 
trailers  or  semitrailers.  The  use  of  fuel 
from  the  caz^o  tanks  to  operate  station¬ 


ary  engines  Is  permitted  providing  wheels 
are  securely  blocked. 

(U)  Passenger-carrying  vehicles  shall 
not  be  fuele(i  while  passengers  are  on 
board. 

(ill)  Industrial  trucks  (including  lift 
trucks)  equipped  with  permanently 
mounted  fuel  containers  shall  be  charged 
outdoors.  Charging  equipment  shall 
comply  with  the  provisions  of  paragraph 
(h>  of  this  section. 

(Iv)  LP-Oas  fueled  industrial  trucks 
shall  comply  with  the  Standard  for  Type 
Designations.  Areas  of  Use.  Maintoianco 
and  Operation  of  Powered  Industrial 
TrucKS.  NFPA  505-1969. 

<v)  Engines  on  vehicles  shall  be  shut 
down  while  fueling  If  the  fueling  opera¬ 
tion  involves  venting  to  the  atmosphere. 

(3)  Design  pressure  and  clasri/lcafiow 
0/  fuel  containers.  (1)  Except  as  covered 
in  subdivisions  (tJ)  and  (111)  of  this  sub- 
paragraph.  containers  shsdl  be  In  accord¬ 
ance  with  Table  H-32. 

(11)  Fuel  containers  for  use  In  Indus¬ 
trial  trucks  (including  lift  trucks)  shall 
be  either  DOT  cMitainers  authorized  for 
LP-Oas  service  having  ■  niinimum  serv¬ 
ice  pressure  of  240  pa.l.g.  or  mini.mum 
Container  Type  250.  Under  1950  and  later 
ASME  codes,  this  means  a  312.5-pji.f. 
design  pressure  container. 


Minlmom  preMor*  o( 

rorft.<«»  eonUiiMr  lb.  p«r  sq  tn  guf* 

presn  not  1944  and  of  ASMS 

Cof»>  loatrcod  MTifar  Cod*  (?»r.  U  'Sn. 

taliiar  Ib.ptrtq  •dltlon*  of  0-301)  IMn.  1962. 
tvin  ASMK  I9M  IBM.  I9S2. 1965. 

KUTF.  Codo  tnd  (DIvMnn  1) 
(I7A  C.)  (For  ocMtlof  of  ASlklE 
C^e.  All  of 

0-W)  APl-ASME  (lodo* 


'  ContoinM  tjrpo  mty  be  lnrreiL<t«d  hy  Inrroments  of  2S 
The  mlniranm  de  ten  prcMire  of  cooUlnen  thol)  bo 
100^-  of  tho  conikine''  typr  deidenVton  «hen  con^trurtod 
an<ter  1949  or  eorlier  odltioo*  of  the  ASME  Code  (Par. 

and  U  SB).  The  minimum  d«>tcn  pro^ro  of  rrm- 
talners  shall  bo  of  the  ronutiter  tyt>e  <le'i|malloa 
when  cOR*tnirt*d  under  (t)  the  1944  ASM  E  C .«de  (Par. 
0-200  lowl  0-201).  (2)  I’M*.  1962.  19U.  mj.  I<tf2.  19SS. 
and  1964  (fiiTWon  t>  edition*  of  the  ASME  Codo.  and 
(8)  atl  edition*  of  tb*  API  ASME  Code. 

Constru<  Uon  of  eontalnen  under  the  API-A6MB 
Codo  b  not  authoHjod  after  July  1. 1961. 

(Ill)  Containers  manufactured  and 
maintained  under  DOT  specifications 
and  regulations  may  be  used  as  fuel  con¬ 
tainers.  When  so  used  they  shaU  conform 
to  all  requirements  of  this  paragraph. 

(iv)  All  container  Inlets  and  outlets 
except  safety  relief  valves  and  gaging 
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devices  shall  be  labeled  to  designate 
whether  they  communicate  with  vapor 
or  liquid  space.  Labels  may  be  on  valves. 

(4)  Installation  of  fuel  containers.  (1) 
Containers  shall  be  located  in  a  place 
and  in  a  manner  to  minimized  the  pos¬ 
sibility  of  damage  to  the  container.  Con¬ 
tainers  located  In  the  rear  of  trucks  and 
buses,  when  protected  by  substantial 
bumpers,  will  be  considered  in  conform¬ 
ance  with  this  requirement.  Fuel  con¬ 
tainers  on  passenger-carrying  vehicles 
shall  be  Inst^ed  as  far  from  the  mglne 
as  Is  practicable,  and  the  passenger 
space  and  any  space  containing  radio 
equipment  shall  be  sealed  from  the  con¬ 
tainer  space  to  prevent  direct  seepage  (d 
gas  to  these  spaces.  The  container  com¬ 
partment  shall  be  vented  to  the  outside. 
In  case  the  fuel  Moialner  Is  mounted 
near  the  engine  or  the  exhaust  system, 
the  contamer  shall  be  shielded  against 
direct  heat  radiation. 

(U)  Containers  shall  be  Installed  with 
as  much  clearance  as  practicable  but 
never  less  than  the  minimum  road 
clearance  of  the  vehicle  under  maximum 
spring  deflection.  This  minimum  clear¬ 
ance  shall  be  to  the  bottom  of  the  con¬ 
tainer  or  to  the  lowest  fitting  on  tbs 
container  or  bousing,  whichever  is  lower. 

liii)  Permanent  and  removable  fuel 
containers  shall  be  securely  mounted  to 
prevent  laning  loose,  slipping,  or  rotat¬ 
ing.  and  the  fastenings  sh^l  be  designed 
and  constructed  to  withstand  static  load¬ 
ing  tn  any  direction  equal  to  twice  the 
weight  of  the  tank  and  attachments 
when  filled  with  fuel  using  a  safety  fac¬ 
tor  of  ncA  leu  than  four  bastid  on  the 
ultimate  strength  of  the  material  to  be 
used.  Field  welding,  when  necessary, 
shall  be  made  only  on  saddle  plates,  lugs 
or  brackets,  originally  attached  to  the 
container  by  the  tank  manufacturer. 

(iv)  Fuel  containers  on  buses  shall  be 
permanently  installed. 

(V)  Ccmtalners  from  which  vapor  only 
Is  to  be  withdrawn  shall  be  installed  and 
equipped  with  suitable  connections  to 
minimize  the  accidental  withdrawal  d 
liquid. 

(5)  Valves  and  accessories.  (1)  Con¬ 
tainer  valves  and  accessories  shall  have 
a  rated  working  pressure  of  at  least  250 
ps.l.g..  and  shall  be  of  a  type  suitable 
for  liquefied  petroleum  gas  service. 

(U)  The  filling  connection  shall  be 
fitted  with  an  approved  double  back¬ 
pressure  check  valve,  or  a  positive  shut¬ 
off  in  conjunction  with  an  internal  back¬ 


pressure  check  valve.  On  a  removable 
container  the  filler  valve  may  be  a  hand 
operated  shutoff  valve  with  an  internal 
excess  flow  valve.  Main  shutoff  valves  on 
the  container  on  liquid  and  vapor  Unu 
must  be  readily  accessible. 

(Ill)  With  the  exceptions  of  subdivi¬ 
sion  (lv>  <c)  of  this  subparagraph,  filling 
connections  equipped  with  approved 
automatic  back-pressure  check  valves, 
and  safety  relief  valves,  all  connections 
to  containers  having  openings  for  the 
flow  of  gas  In  excess  of  a  No.  54  drill  size 
shall  be  equipped  with  approved  auto¬ 
matic  excess  flow  valves  to  prevent  dis¬ 
charge  of  content  In  case  connections  are 
brcAen. 

(iv)  Liquid-level  gaging  devices: 

(a)  Variable  liquid-level  gages  which 

require  the  venting  of  fuel  to  the  atmos¬ 
phere  not  be  used  on  fuel  con¬ 

tainers  of  industrial  trucks  (including 
lift  trucks). 

(b)  On  portable  containers  that  may 
be  filled  In  the  vertical  and/or  horlzootal 
position,  the  fixed  liquid-level  gage  must 
Indicate  maximum  permitted  filling  level 
for  both  vertical  and  horizontal  filling 
with  the  container  oriented  to  place  the 
safety  relief  valve  in  communication  with 
the  vapor  space. 

'(c)  In  the  case  of  containers  used 
solely  In  farm  tractor  service,  and 
charged  at  a  point  at  least  50  feet  from 
any  important  building,  the  fixed  liquid- 
level  gaging  device  may  be  so  constructed 
that  the  outward  flow  of  container  con¬ 
tent  exceeds  that  passed  by  a  No.  54  drill 
size  opening,  but  in  no  case  shall  the  flow 
exceed  that  passed  by  a  No.  31  drill-size 
opening.  An  excess  flow  valve  is  not  re¬ 
quired.  Fittings  equipped  with  such  re¬ 
strict^  drill  size  opening  and  container 
on  which  they  are  used  shall  be  marked 
to  Indicate  the  size  of  the  opening. 

(d)  All  valves  and  connections  on  con¬ 
tainers  shall  be  adequately  protected  to 
prevent  damage  due  to  accidental  con¬ 
tact  with  stationary  objects  or  from  loose 
objects  thrown  up  from  the  road,  and  all 
valves  be  safeguarded  against  dam¬ 
age  due  to  coUlslcm.  overturning  or  other 
accident.  For  farm  tractors  where  parts 
of  the  vehicle  provide  such  protection  to 
I'alves  and  fittings,  the  foregoing  re¬ 
quirements  shall  be  considered  fulfilled. 
However,  bn  removable  type  containers 
the  protection  for  the  fittings  shall  be 
permanently  attached  to  the  container. 

(e)  Exchange  of  removable  fuel  con¬ 
tainers  preferably  should  be  done  out¬ 
doors  but  may  te  done  Indoors.  When 


removable  fuel  containers  are  used, 
means  shall  be  provided  in  the  fuel  sys¬ 
tem  to  minimize  the  escape  of  fuel  when 
the  containers  are  exchanged.  This  may 
be  accomplished  by  either  of  the 
following  methods: 

(f)  Using  an  approved  automatic 
quick-closing  coupling  (a  type  closing 
In  both  directions  when  uncoupled)  in 
the  fuel  line,  or 

(3)  Closing  the  valve  at  the  fuel  con¬ 
tainer  and  allowing  the  engine  to  run 
until  the  fuel  in  the  line  Is  consumed 

(6)  Piping — including  pipe,  tubing, 
and  fittings.  (1)  Pipe  from  fuel  contamer 
to  first-stage  regulator  shall  be  not  less 
than  schedule  80  wrought  Iron  or  sted 
(black  or  galvanized),  brass  or  copper; 
or  seamless  copper,  brass,  or  steel  tubing. 
Steel  tubing  shall  have  a  minimum  wall 
thickness  of  0  049  Inch  Steel  pipe  or  tub¬ 
ing  shall  be  adequately  protect^  against 
exterior  corrosion  Copper  tubing  shall  be 
types  K  or  L  or  equivalent  having  a  mini¬ 
mum  wall  thickness  of  0.033  inch.  Ap¬ 
proved  flexible  connections  may  be  us^ 
between  container  and  regulator  or  be¬ 
tween  regulator  and  gas-air  mixer  within 
the  limits  of  approval.  The  use  of  alumi¬ 
num  pipe  or  tubing  Is  prohibited.  In  the 
case  of  removable  container*  an  ap¬ 
proved  flexible  c<«mectlon  shall  be  used 
between  the  contamer  and  the  fuel  line. 

(ii)  All  piping  shall  be  Installed, 
braced,  and  supported  so  as  to  reduce  to 
a  minimum  the  possibility  of  vibration 
strains  or  wear. 

(7)  Safetg  devices,  (1)  Spring-loaded 
Internal  type  safety  relief  valves  shall 
be  used  on  all  motor  fuel  containers. 

(11)  The  discharge  outl^  from  safety 
relief  valves  shall  be  located  on  the  out¬ 
side  of  enclosed  spaces  and  as  far  as 
practicable  from  possible  sources  of  Igni¬ 
tion,  and  vented  upward  within  45  de¬ 
grees  of  the  vertical  in  such  a  manner  as 
to  prevent  impingement  of  escaping  gas 
upon  containers,  or  parts  of  vehicles,  or 
on  vehicles  in  adjacent  lines  of  traffic.  A 
rain  cap  or  other  protector  shall  be  used 
to  keep  water  and  dirt  from  collecting 
In  the  valve. 

(ill)  When  a  discharge  line  from  the 
container  safety  relief  valve  Is  used,  the 
line  shall  be  metallic,  other  than  alumi¬ 
num.  and  shall  be  sized,  located,  and 
maintained  so  as  not  to  restrict  the  re¬ 
quired  flow  of  gas  from  the  safety  relief 
valve.  Such  discharge  line  shall  be  able 
to  withstand  the  pressure  resulting  from 
the  discharge  of  vapor  when  the  safety 
relief  valve  Is  In  the  full  open  position. 


When  flexibility  Is  necessary,  flexible 
metal  hose  or  tubing  shall  be  used. 

(Iv)  Portable  containers  equipped  for 
volumetric  Ailing  may  be  Ailed  in  either 
the  vertical  or  horizontal  position  only 
when  oriented  to  place  the  safe^  relief 
valve  In  communication  with  the  vapor 
space. 

(v)  Paragraph  (b)  (10)  (xll)  of  this 
section  for  hydrostatic  relief  valves  shall 
apply. 

j8>  Vaporizers.  (!)  Vaporizers  and  any 
part  thereof  and  other  devices  that  may 
be  subjected  to  container  pressure  shall 
have  a  design  pressure  of  at  least  250 
p.sl.g. 

(11)  Each  vaporizer  shall  have  a  valve 
or  suitable  plug  which  will  permit  sub¬ 
stantially  complete  draining  of  the 
vaporizer.  It  shall  be  located  at  or  near 
the  lowrest  portion  of  the  section  occupied 
by  the  water  or  other  heating  medium. 

(Ui)  Vaporizers  shall  be  securely  fas¬ 
tened  so  as  to  minimize  the  possibility 
of  becoming  loosened. 

(Iv)  Each  vaporizer  shall  be  perma¬ 
nently  marked  at  a  visible  point  as 
follows: 

(a)  With  the  design  pressure  of  the 
fuel-containing  portion  In  p.8i.g. 

(b)  With  the  water  capacity  of  the 
fuel-containing  portion  of  the  vaporizer 
In  poimds. 

(V)  Devices  to  supply  heat  directly  to 
a  fuel  container  shall  be  equipped  with 
an  automatic  device  to  cut  off  the  sup¬ 
ply  of  heat  before  the  pressure  inside 
the  fuel  container  reaches  80  percent  of 
the  start  to  discharge  pressure  setting  of 
the  safety  relief  device  on  the  fuel 
container. 

(vD  Engine  exhaust  gases  may  be  used 
as  a  direct  source  of  heat  supply  for 
the  vaporization  of  fuel  if  the  materials 
of  constrjctton  of  those  parts  of  the 
vaporizer  in  contact  with  exhaust  gases 
are  resistant  to  the  corrosive  action  of 
exhaust  ga.ses  and  the  vaporizer  sjrstem 
is  designed  to  prevent  excessive  pressures. 

(vli)  Vaporizers  shall  not  be  equipped 
with  fusible  plugs. 

(9)  Gas  regulating  and  misAng  eert/fp- 
ment.  (1)  Approved  automatic  pressure 
reducing  equipment  shall  be  Installed  In 
a  secure  manner  between  the  fuel  sup¬ 
ply  container  and  gas-air  mixer  for  the 
purpose  of  reducing  the  pressure  of  the 
fuel  delivered  to  the  gas-air  mixer. 

(il)  An  approved  automatic  shutoff 
valve  shall  be  provided  In  the  fuel  sys¬ 
tem  at  some  point  ahead  of  the  Inlet  of 
the  gas-air  mixer,  designed  to  prevent 
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flow  of  fuel  to  the  mixer  when  the  Igni¬ 
tion  is  off  and  the  engine  Is  not  running. 
In  the  case  of  Industrial  trucks  and  en¬ 
gines  operating  in  buildings  other  than 
those  u.sed  exclusively  to  house  engines, 
the  automatic  shutoff  valve  shall  be  de¬ 
signed  to  operate  If  the  engine  should 
stop.  Atmospheric  type  regulators  (zero 
governors)  ^all  be  considered  adequate 
as  an  automatic  shutoff  valve  only  In 
cases  of  outdoor  operation  such  as  farm 
tractors,  construction  equipment.  Irrlgs- 
tion  pump  engines,  and  other  outdoor 
stationary  engine  Installations. 

(til)  The  source  of  the  air  for  com¬ 
bustion  shall  be  completely  Isolated  from 
the  passenger  compartment,  ventilating 
system,  or  air-conditioning  system. 

(10)  Capacity  0/ contomers.  No  single 
fuel  container  used  on  passenger  carry¬ 
ing  vehicles  shall  exceed  300  gallons 
water  capacity.  No  single  fuel  container 
on  other  vehicles  normally  operating  on 
the  highway  shall  exceed  300  gallons 
water  capacity  except  as  provided  In  sub- 
paragraph  (2)(1)  of  this  paragraph. 

(11)  stationary  engines  In  buildings. 
Stationary  engines  and  gas  turbines  hi- 
stalled  In  buildings,  including  portable 
engines  used  Instead  of  or  to  supplement 
stationary  engines,  shall  comply  with  the 
Standard  for  the  Institution  and  Use  of 
Stationary  Combustion  S^igines  and  Qas 
Turbines.  NFPA  37-1970.  and  the  appro¬ 
priate  provisions  of  paragraphs  (b).  (c), 
and  (d)  of  this  section. 

(12)  Portable  engines  tn  buUdings.  (!) 
Portable  englxies  may  be  used  In  iHiUd- 
Ings  only  for  emergency  use.  except  as 
provided  by  subparagraph  (11)  of  this 
paragraph. 

(11)  Exhaust  gases  shall  be  dis¬ 
charged  to  outside  the  building  or  to  an 
area  where  they  wUl  not  constitute  a 
hazard. 

(Hi)  Provision  shall  be  made  to  sup¬ 
ply  sufficient  air  for  combustion  and 
cooling. 

(Iv)  An  approved  automatic  shutoff 
valve  shall  be  provided  in  the  fuel  sys¬ 
tem  ahead  of  the  engine,  designed  to  pre¬ 
vent  flow  of  fuel  to  the  engine  when  the 
ignlUcm  Is  off  or  If  the  engine  should 
stop. 

(V)  The  capacity  of  LP-Oas  containers 
used  with  such  engines  shall  comply 
with  the  applicable  occupancy  provi¬ 
sion  of  psuagraph  (e)  (5)  of  this  section. 

(13)  industriai  trucks  inside  buffd- 
ings.  (1)  U*-Oas-fueled  Industrial  trucks 
are  permitted  to  be  used  In  buUdings  and 
structures. 


(11)  No  more  than  two  LP-Oas  con¬ 
tainers  shall  be  used  on  an  industrial 
truck  for  motor  fuel  purposes. 

mi)  LP-Oas-fueled  industrial  trucks 
are  permitted  to  be  used  In  buUdings  fre¬ 
quented  by  the  public,  when  occupied  by 
the  public.  The  total  water  capacity  of 
containers  on  each  Industrial  truck  shaU 
not  exceed  105  pounds  (nominal  45 
pounds  LP-Oas) . 

(iv)  Trucks  shall  not  be  left  unat- 
tended  In  areas  occupied  by  the  publl^ 
(V)  Industrial  trucks  shaU  not  m 
parked  and  left  unattended  In  areas  of 
possible  excessive  heat  or  sources  of 
ignition. 

(14)  Garaging  LP-Oas-fueled  vehicles. 
(1)  LP-Oas-fueled  vehicles  may  be 
stored  or  serviced  Inside  garages  pro¬ 
vided  there  are  no  leaks  in  the  fuel  sys¬ 
tem  and  the  fuel  tanks  are  not  fUl^ 
beyond  the  maximum  Ailing  capacity 
specified  In  paragraph  (b)  (12)  (i)  of  this 
section. 

(U)  LP-Oas-fueled  vehicles  being  re¬ 
paired  In  garages  shaU  have  the  con¬ 
tainer  shutoff  valve  closed  except  when 
fuel  Is  required  for  engine  operation. 

(Ui)  Such  vehicles  shall  not  be  parked 
near  sources  of  heat,  open  flames,  or 
slmUar  sources  of  Ignition  or  near  open 
pits  unless  such  pits  are  adequatdy 
ventilated. 

(f )  Storage  of  containers  awaiting  use 
or  resale — (1)  Application.  This  para¬ 
graph  ShaU  apply  to  the  storage  of  port¬ 
able  containers  not  In  excess  of  1,000 
pounds  water  capacity,  fllled  or  partially 
(tiled,  at  user  location  but  not  connected 
for  use.  or  In  storage  for  resale  by  dealers 
or  reseUers.  This  paragraph  ahaU  not  ap¬ 
ply  to  containers  stored  at  charging 
plants  or  at  plants  devoted  primarily  to 
the  storage  and  dlstrlbuticm  <>f  LP-Oas  or 
other  petroleum  products. 

(3)  General.  (1)  Contsdner*  tn  storage 
shall  be  located  so  as  to  minimise  ex¬ 
posure  to  excessive  temperature  rise, 
physical  damage,  or  tampering  by  unau¬ 
thorized  persons. 

(il)  Containers  when  stored  in«ide 
shall  not  be  located  near  exits,  stairways, 
or  In  areas  normally  used  or  intended  for 
the  safe  exit  of  pe(H>le. 

(Ill)  Container  valves  shall  be  pro¬ 
tected  whUe  In  storage  as  follows: 

(a)  By  setting  into  recess  of  container 
to  prevent  the  possibility  of  their  being 
struck  if  the  container  U  drom>ed  igton 
a  flat  surface,  or 

(b)  By  ventilated  cap  or  collar,  fast¬ 
ened  to  container  capable  of  withstand¬ 


ing  blow  from  any  dlrscUon  equivalent 
to  that  of  a  30-pound  weight  dropped 
4  feet.  Construction  must  be  such  that  a 
blow  wiU  not  be  transmitted  to  a  valve 
or  other  connection. 

(Iv)  The  outlet  valves  of  containers  in 
storage  shaU  be  closed. 

(V)  Empty  containers  which  have  been 
In  LP-Gas  ser/ice  should  preferably  be 
stored  in  the  open.  When  stored  inside, 
they  shall  be  considered  as  full  contain¬ 
ers  for  the  purpose  of  determining  the 
maximum  quantity  of  LP-Oas  permitted 
by  ^is  paragraph. 

1^)  Storage  within  buUdings  fre- 
guented  by  the  public.  (1)  DOT  speeifl- 
cation  containers  having  a  maximum  in¬ 
dividual  water  capacity  of  2^  pounds, 
used  with  completely  self-contained  hand 
torches  and  similar  applications,  are  per¬ 
mitted  to  be  stored  or  displayed  in  • 
building  frequented  by  the  public.  The 
display  of  such  containers  shall  be  lim¬ 
ited  to  a  total  of  24  units  of  each  brand 
and  size.  The  total  quantity  on  display 
and  in  storage  shall  not  exceed  200 
pounds  LP-Oas. 

(U)  Storage  as  provided  In  subpara¬ 
graph  (5)  of  this  paragraph  shall  not  be 
permitted  within  or  attached  to  such  a 
building 

(4)  storage  within  buUdiners  not  fre- 
guented  by  the  public  (such  as  indus¬ 
trial  bvUdinps) .  (1)  The  quantity  of  LP- 
Gas  stored  shall  not  exceed  300  pounds 
(approximately  2.550  cubic  feet  In  vapor 
form)  except  as  provided  In  tubpara- 
graitii  (5)  of  this  paragraph. 

(II)  Containers  carried  as  a  part  of 
service  equipment  on  highway  mobile  ve¬ 
hicles  are  not  to  be  considered  in  the 
total  storage  capacity  In  subdivision  (1) 
of  this  subparagraph  provided  such  vehi¬ 
cles  are  stored  in  private  garages,  and 
are  limited  to  one  container' per  vehicle 
with  an  LP-Oas  capacity  of  not  more 
than  100  pounds.  AU  container  valvee 
shall  be  closed. 

(5)  Storage  toifAiii  special  buildings 
or  rooms.  (l>  The  quantity  of  LP-Oas 
stored  in  special  buildings  or  rooms  shall 
not'  exceed  10,000  pounds. 

(U)  The  walls,  floors,  and  ceilings  of 
container  storage  rooms  that  are  within 
or  adjacent  to  other  parts  of  the  build¬ 
ing  shall  be  constructed  of  material  hav¬ 
ing  at  least  a  3-hour  fire  resistance 
rating. 

(Ul)  A  portion  of  the  exterior  walls  or 
roof  having  an  area  not  less  then  10  per¬ 
cent  of  that  of  the  combined  area  of  the 


enclosing  walls  and  roof  shall  be  of  ex¬ 
plosion  relieving  construction. 

(Iv)  Each  opening  frmn  such  storage 
rooms  to  other  parts  of  the  building  shall 
be  protected  by  a  hour  (B>  Are  door 
listed  by  Underwriters'  Laboratories  Inc. 

<v)  Such  rooms  shall  have  no  (Kien 
flames  for  heating  or  lighting. 

(vl)  Such  rooms  shall  be  adequately 
ventilated  both  top  and  bottcMn  to  the 
outside  only.  TTie  openings  from  such 
vents  shall  be  at  least  5  feet  away  from 
any  other  opening  into  any  building. 

(vii>  The  fl(X)rs  of  such  rooms  shall 
not  be  below  ground  level.  Any  space 
below  the  floor  shall  be  of  solid  fill  or 
properly  ventilated  to  the  open  air. 

(Till)  Such  storage  rooms  shall  not  be 
located  adjoining  the  line  d  property 
occupied  by  schools,  churches,  hospitals, 
athletic  fields  or  other  points  of  public 
gathering. 

(lx)  Fixed  electrical  equipment  shall 
be  installed  In  accordance  with  para¬ 
graph  (b)(l8)  of  this  section 

(6)  Storage  outside  of  buildings.  (1) 
Storage  outside  of  buildings,  for  con- 
teiners  awaiting  use  or  resale,  shall  be 
located  In  accordance  with  Table  H-33 
with  respect  to: 

(a)  the  nearest  Important  buOding  or 
gi^p  of  buildings; 

^)  the  line  of  adjoining  proper^ 
wmeh  may  be  built  upotTI 

(c)  busy  thoroughfares: 

E^)  the  line  of  adjoining  property 
occupied  by  schools,  churenes,  hospitals, 
athletic  fields,  or  other  points  of 'public 
gatherlnll 

TablbR-SS 

Quantify  of  tP-a«  Stored:  Dlstsree 

600  pounds  or  ims _ _ _ .... _  0 

601  to  3.500  pounds.. _ _ _  0* 

3.601  to  S  000  pounds.. ............ 10  fMt 

6.001  to  10.000  pounds.. _ ^.....Wfest 

Over  lOnOO  pounds.......... _ 36  test 

*Contsinsr  or  eontstners  shsH  be  st  lesst 

10  feet  from  sny  building  on  adjoining  prop¬ 
erty  sny  sMewsIk.  or  ant  of  the  exposures 
described  In  f  1010.110(f)  (6)  (1)  (o)  or  (d) 
of  this  parsgrsph. 

(ii)  Containers  shall  be  in  a  suitable 
enclosure  or  otherwise  protected  against 
tampering. 

(7)  Fire  protection.  Storage  locations 
other  than  supply  depots  separated  and 
located  apart  from  dealer,  reseller,  or 
user  establishments  shall  be  provided 
with  at  least  one  approved  portable  fire 
extinguisher  having  a  minimum  rating 
of  8-B.  C. 
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(g)  LP~Gai  system  tnstatlations  on 
commerctal  vehicles — 1 1 )  Application. 
Tills  paragraph  applies  to  LP>Gas-sys* 
tern  inscaliations  on  vehicles  (whether 
self-propelled  or  of  the  trailer  or  semi¬ 
trailer  tyDg2  used  for  ccmmerclal,  eon- 
struction.Fr  public  service  purposes  such 
as  mobile  TiPrarles  and  clinl^jto  all  ex¬ 
changeable  container  systems  with  con¬ 
tainer  capacities  greater  than  105  pounds 
water  capacity  (approximately  45 
pounds  LP-Gas  capacity)  and  to  systems 
using  containers  permanently  mounted 
on  vehicles.  It  does  not  apply  to  LP-Gas 
motor  fuel  systems  covered  by  paragraph 
(e)  of  this  section.  Paragraph  (b)  of 
this  section  applies  to  this  paragraph 
unless  otherwise  noted.  When  such  a  ve¬ 
hicle  Is  permanently  parked,  and  LP-Gas 
is  supplied  from  a  system  not  mounted 
on  and  secured  to  the  unit,  paragraphs 
(c)  and  (d)  of  this  section  shall  apoly. 

(2)  Consfriicfton  and  marking  of  con¬ 
tainers.  Containers  shall  be  constructed 
in  accordance  with  paragraph  (b)  (3)  of 
this  section,  and  marked  in  accordance 
with  the  applicable  requirements  of  para¬ 
graph  <b>  <5)  of  this  section,  and  shall 
also  meet  the  following; 

ti)  Containers  designed  for  use  as 
portable  cylinders  shall  be  constructe<| 
In  accordance  with  DOT  specifleations. 
and  in  accordance  with  paragraoh  (b) 

(3)  (V)  of  this  sectlcm;  where  applicable. 

(ii)  All  other  containers  whether  de¬ 
signed  for  permanent  mounting,  or  for 
portable  or  semiportable  use  isuch  as 
skid  tanks),  shall  be  constructed  as  pro¬ 
vided  lor  by  paragraphs  <b)  (3)  (1)  and 
(Iv)  of  this  section  Mounting,  securing, 
and  protection  of  such  containers  shall 
be  as  in  subdivisions  (iii)  and  (Iv)  of  thi* 
subparagraph. 

(iii)  Permanently  Installed  containers 
shall  meet  the  requirements  of  subdivi¬ 
sion  <o>  of  this  subdivtsion  with  regard 
to  container  valves  and  accessories,  and 
subdivision  (b)  of  this  subdivision  as  to 
mountizig. 

(o)  (1)  Nonrecessed  container  fittings 
and  appurtenances  shall  be  protected 
agaimt  damage  by  either: 

<j)  Their  location. 

(to  The  vehicle  frame  or  bumper,  or 
(in)  A  protective  housing.  The  protec¬ 
tive  housing,  if  used,  shall  comply  with 
the  requirements  under  which  the  t^nira 
are  fabricated  with  respect  to  design  and 
construction  and  shall  be  designed  to 
withstand  static  loadings  In  any  direction 
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equal  to  twice  the  weight  of  the  tank  and 
attachments  when  Ailed  with  the  lading 
using  a  safety  factor  of  not  less  than 
four,  based  on  tiie  ultimate  strength  of 
the  material  to  be  used.  The  housing  shall 
be  provided  with  a  weather  cover  tf  nec¬ 
essary  to  insure  proper  operation  of 
valves  and  safety  devices. 

(2)  Manually  operated  shutoff  valves, 
except  as  covered  in  paragraph  (e)  (3)  (1) 
of  this  section,  or  self-closing  internal 
valves  shall  be  closed  except  during 
transfer  operations. 

lb)  (f)  Tank  motor  vehicles  with 
frames  not  made  integral  with  the  tank, 
as  by  welding,  shall  be  provided  with 
tumbuckies  or  similar  positive  devices 
for  drawing  the  tank  down  tight  on  the 
frame.  In  addition,  suitable  stops  or  an¬ 
chors  sliall  be  attached  to  the  frame 
and/or  the  tank  to  prevent  relative  mo¬ 
tion  between  them  due  to  starting,  stop¬ 
ping.  and  turning.  The  stops  and  anchors 
shall  be  so  installed  as  to  be  readily  ac¬ 
cessible  for  inspection  and  maintenance. 

(2)  Any  tank  motor  vehicle  designed 
and  constructed  so  that  the  cargo  tank 
constitutes  m  whole  or  In  pert  the  stress 
member  used  in  lieu  of  a  frame  shall  be 
supported  by  external  cradles  subtending 
at  least  120  degrees  of  the  shell  circum¬ 
ference.  The  design  calculations  shall  in¬ 
clude  beam  stress,  shear  stress,  torsion 
stress,  bending  mcmient,  and  accelera¬ 
tion  stress  for  the  cargo  tank  as  a  whole 
using  a  factor  of  safety  of  four,  based 
on  the  Ultimate  tensile  strength  of 
the  material.  Maximum  concentrated 
stresses  which  might  be  created  at  pads 
and  cradles  due  to  shear,  bending,  and 
torsion  slial'  also  be  calculated  in  ac- 
coroance  with  Appendix  O  of  the  Ameri¬ 
can  Society  of  Mechanical  Engmeers, 
Unffred  Pr^ure  Vessel  Code.  1068.  Pully 
loaded  vehicles  shall  be  assumed  to  be 
operating  under  highway  conditions 
equal  to  two  ‘'g"  load^.  The  effects  of 
fatigue  shall  be  taken  into  considera¬ 
tion.  Cargo  tanks  mounted  on  frames 
may  be  supported  by  longitudinal  mem¬ 
bers  attached  to  pads  providing  the 
above-stated  factors  are  taken  Into 
account. 

(3)  Where  any  tank  support  is  at¬ 
tached  to  any  part  of  a  tank  head,  the 
stresses  Imposed  upon  the  head  shall  be 
provided  for  as  required  in  (3)  of  this 
subdivision. 

(4)  Tank  supports,  stops,  anchors,  and 
bumpers  shall  not  be  welded  directly  to 
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the  tank  but  shall  be  attached  by  means 
of  pads  of  the  same  material  as  the  tank 
Th4  pad  thickness  shall  be  not  less  than 
one-fourth  inch,  or  the  thickness  of  the 
shell  material  if  less,  and  no  greater  than 
the  shell  material  Each  pad  shall  extend 
at  least  four  times  Its  thickness.  In  each 
direction,  beyond  the  weld  attaching  the 
support,  bumper,  stop,  or  anchor.  Each 
pad  shall  be  preformed  to  an  Inside  ra¬ 
dius  no  greater  than  the  outside  radius 
of  the  tank  at  the  place  of  attachment. 
Each  pad  comer  shall  be  rounded  to  a 
radius  at  least  one-fourth  the  width  of 
the  pad.  and  no  greater  than  one-half 
the  width  of  the  pad  Weepholes  and  tell¬ 
tale  holes.  If  used,  shall  be  drilled  or 
punched  before  the  pads  are  attached  to 
the  tank.  Each  pad  shall  be  attached  to 
the  tank  by  continuous  fillet  welding 
using  filler  material  having  properties 
conforming  to  the  recommendations  of 
the  maker  of  the  shell  and  head  material 

ilv)  Portable  or  semiportable  con¬ 
tainers  (skid  tanks  as  covered  by  para¬ 
graph  (d>(7)(vil>  of  this  section)  shall 
meet  the  applicable  requirements  of  (a) 
to  (/)  of  this  subdivisiem  inclusive  with 
revard  to  container  valves  and  acces- 
sones  and  paragraph  (e)  (4)  (ill)  of  this 
section  as  to  mounting  Containers  de¬ 
signed  for  permanent  Installation  as  part 
of  systems  under  paragraph  <d)  of  this 
section  shall  not  be  used 

(a)  Nonrecessed  container  fittings  and 
appu^nances  shall  be  protocted  against 
damage  by  either— 

(f)  Their  location. 

(2)  The  vehicle  frame  or  bumper,  or 

(J)  A  protective  housing.  The  protec¬ 
tive  housing,  if  used,  shall  comply  with 
the  requirements  tmder  which  the  tanks 
are  fabricated  with  respect  to  design  and 
construction  and  shall  be  designed  to 
withstand  static  loadings  In  any  (hrectlcm 
equal  to  twice  the  weight  of  the  tank 
and  attachments  when  filled  with  the 
lading  using  a  safety  factor  of  not  less 
Uian  four,  based  on  the  ultimate  strength 
of  the  material  to  be  used.  The  houslni 
shall  be  provided  with  a  weather  cover 
if  necessary  to  Insure  proper  operatlor.  of 
valves  and  safety  devices. 

(b)  Pilling  connections  shall  be  pro¬ 
vided  with  ^proved  automatic  back 
pressure  check  valves,  excess  flow  check 
valves  or  quick  closing  Internal  valves  to 
prevent  excessive  escape  of  gas  In  case 
the  filling  connection  is  broken,  except 
that  where  the  filling  and  discharge  con¬ 
nect  an  a  common  opening  in  the  con¬ 
tainer  shell,  and  that  opening  is  fitted 


with  a  quick-closing  internal  valve  as 
specified  In  subdivision  (c)  of  this  sub¬ 
divtsion.  the  automatic  valve  shall  not  be 
required.  In  addition  every  Inlet  and  out¬ 
let  connection  shall  be  equipped  with  a 
manually  or  automatically  operated 
shutoff  valve.  Liquid  discharge  openings, 
except  those  for  engine  fuel  lines,  on 
tanks  built  after  September  1,  1965.  shall 
be  fitted  with  a  remotely  controlled  In¬ 
ternal  shutoff  valve  Such  valve  shall 
(Xinform  to  the  following  requirements: 

(1>  The  seat  of  the  valve  shall  be  in¬ 
side  the  tank,  or  in  the  opening  nozzle 
or  flange,  or  in  a  companion  flange 
bolted  to  the  nozzle  or  flange. 

(2)  All  parts  of  the  valve  Inside  the 
tank,  nozrle.  or  companion  flange  shall 
be  made  of  material  not  subject  to  cor¬ 
rosion  or  other  deterioration  in  the  pres¬ 
ence  of  the  lading. 

O)  The  arrangement  of  parts  shall  be 
such  that  damage  to  parts  exterior  to  the 
tank  will  not  prevent  effective  seating 
of  the  valve. 

(4)  The  valve  may  be  operated  nor¬ 
mally  by  mechanical  means,  by  hydraulic 
means,  or  by  air,  or  gas  pressure. 

(5)  The  valve  shall  be  provided  with 
remote  means  of  automatic  closure,  both 
mechanical  and  thermal.  In  at  least  two 
places  for  tanks  over  3.500  gallons  water 
capacity  'H^cae  remote  ccmtrol  stations 
shall  be  located  at  each  end  of  the  tank 
and  diagonally  opposite  each  other.  The 
ttiermal  control  mechanism  shall  have 
a  fusible  element  wltti  a  melting  point 
not  over  220*  P  or  less  than  208*  P.  At 
least  one  remote  control  station  shall  be 
provided  for  tanks  of  3.500  gallons  water 
capacity  or  less,  and  such  actuating 
means  may  be  mechanical. 

<c)  All  other  connections  to  eontaln- 
ers.  except  those  used  for  gaging  devices, 
thermometer  wells,  safety  relief  devices, 
and  plugged  openings,  shall  be  provided 
with  suitable  automatle  excess  flow 
valves,  or  In  lieu  thereof  may  be  fitted 
with  quick -closing  internal  valves. 

The  ooDtr(4  mechanism  for  the  in* 
temal  valve  shall  be  provided  with  a 
•ecemdary  control,  remote  f  rc»D  the  fill  or 
discharge  connections  (for  use  In  the 
event  of  accidents  or  fire  during  delivery 
operations) .  and  such  control  mechanism 
shall  have  a  fusible  element  with  a  melt¬ 
ing  point  not  over  220*  P.  or  less  than 
208*  P. 

(d)  Manually  operated  shutoff  valves, 
except  as  covered  In  paragraphs  (e)<2) 

(1)  (d  this  section,  or  self-closing  Internal 
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valves  shall  be  closed  except  during 
transfer  operations. 

(e)  Excess  flow  valves  shall  close  auto- 
maticaliy  at  the  rated  flow  of  vapor  or 
liquid  as  specified  by  the  valve  manufac¬ 
turers.  The  flow  rating  of  the  piping 
beyond  the  excess  flow  valve  shall  be 
greater  than  that  of  the  excess  flow  valve 
and  such  rating  shall  Include  valves,  fit¬ 
tings.  and  hose,  except,  when  branching 
or  necessary  restiicUons  are  incorpo¬ 
rated  in  such  a  piping  system  so  itmt  flow 
ratings  are  less  than  that  of  the  excess 
Cow  valve  at  the  tank,  then  additional 
excess  flow  valves  shall  be  installed  in 
the  piping  where  such  flow  rate  is 
reduced. 

(/)  Container  Inlets  and  outlets,  ex¬ 
cept  those  used  for  safety  relief  valvtt. 
liquid-level  gaging  devices,  and  pressure 
gages,  shall  be  labeled  to  (teslgnate 
whether  they  communicate  with  vapor 
or  liquid  space  when  the  container  is 
filled  to  maximum  permitted  flUiog  den¬ 
sity.  Labels  may  be  on  valves. 

<3)  Copocify  of  a  system.  No  single 
fuel  container  used  on  passenger  carry¬ 
ing  vehicles  shall  exceed  200  gallons 
water  capacity. 

(4)  Descripffoa  of  a  system.  A  system 
consists  of  an  assembly  of  equipment  in¬ 
stalled  on  a  commercial  vehicle. 

(5)  Location  of  containers  and  sys¬ 
tems.  (1)  Containers  shall  not  be  in¬ 
stalled.  transported,  or  stored  (even 
temporarily)  inside  any  vehicle  covered 
by  this  paragraph  except  as  provided  by 
the  applicable  regulations  of  DOT. 

(U)  Containers,  control  valves, 
regulating  equipment  comprising  a  com¬ 
plete  system  shall  be  suitably  protected 
against  damage  and  weather.  Systems 
may  be  installed  in  a  recess  vaportight 
to  the  inside  of  the  vehicle  and 

from  and  vented  to  the  outside. 

(ill)  Systems  installed  outside  of 
mobile  units  shall  be  so  located  that  dis¬ 
charge  from  safety  relief  devices  shall  be 
not  less  than  3  feet  horizontally  away 
from  any  opening  into  the  unit  below  the 
level  of  such  discharge.  When  the  system 
is  located  In  a  recess  vaportight  to  the 
inside,  vent  openings  in  such  recess  shall 
be  not  less  than  8  feet  horizontally  away 
fnmi  any  opening  into  the  nubile  unit 
below  the  level  of  these  vents. 

<lv)  There  shall  be  no  fuel  connection 
between  tractor  and  trailer  or  other 
vehicle  units. 

(V)  The  container  or  container  car¬ 
rier  shall  be  secured  in  place  by  fastra- 
tnga  designed  and  constructed  with  a 
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minimum  safety  factor  of  four  to  with¬ 
stand  loading  to  any  direction  equal  to 
twice  the  weight  of  the  container  when 
filled  to  normal  capacity  with  LP-Gas. 

(6)  Contotaer  valves  and  accessories 
Container  valves  and  accessories  shall  be 
provided,  protected  and  mounted  as 
follows: 

(1)  Systems  utlllztog  DOT  cylinders 
to  accordance  with  paragraph  (c)(6) 
of  this  section. 

(il>  All  other  systems  to  accordance 
with  paragraph  <d>  (3)  (ii)  through  (vil) 
of  this  section. 

(ill)  Portable,  semlportable  and  per- 
mancaitly  mounted  contamers  shall  be 
mounted  and  protected  as  provided 
under  subparagraph  (2)  (il)  through 

(iv)  of  this  paragraph. 

(7)  Safety-relief  devices.  (1)  DOT 
containers  shall  be  provided  with  safety- 
relief  devices  as  required  by  Uie  regula¬ 
tions  of  DOT. 

(U)  A8ME  containers  and  API-A8ME 
cemtatoers  shall  be  provided  with  safety- 
relief  devices  as  required  by  paragraph 
(bXlO)  of  this  section. 

(iU)  (a>  A  final  stage  regulator  of  an 
LP-Oas  system  (excluding  any  appliance 
regulator)  shall  be  equipped  on  the  low- 
pressure  side  with  a  relief  valve  which  Is 
set  to  start  to  discharge  within  the 
Umlte  specified  to  Table  H-30. 

(b)  The  relief  valve  and  space  above 
the  regulator  and  relief  valve  dia¬ 
phragms  shall  be  vented  to  the  outside 
air  and  terminate  at  a  position  to  mini¬ 
mize  the  possibility  of  vapors  accumulat- 
tug  at  sources  of  ignition. 

(iv)  Whenever  eqmprrient  such  as  a 
cargo  heater  or  eooler  on  conunerclal 
i^vhicles  is  a  type  desit^r^ed  to  be  to  oper- 
atimi  while  to  tramii  suitable  means  to 
stop  the  flow  such  hs  an  excess  flow  valve 
or  other  device,  f-hall  be  installed.  ThU 
device  will  be  actuated  to  stop  the  flow 
to  the  event  oi  a  break  In  the  fuel  sup- 
frty  line.  All  excess  flow  valves  shall  com¬ 
ply  with  paragraph  (b)(7)(Ul)  of  thU 
section 

(8)  System  design  and  line  pressure 
Systems  may  be  of  either  vapor  with¬ 
drawal  or  liquid  withdrawal  type  and 
shall  Mtnply  with  the  applicable  require¬ 
ments  for  the  type  of  usage  Involved. 

(9)  System  enclosure  and  mr)uafln9 
(1)  Hoaxing  or  enrlu^^ures  shall  be  de¬ 
signed  to  provide  iiroi'er  venl^V'tlon. 

(U)  noc^s.  domes,  or  removable  por¬ 
tions  of  cabinet's  shall  be  provided  with 
means  to  keep  them  firmly  to  place  dur¬ 
ing  transit 
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(ill)  Provision  shall  be  Incorporated  to 
the  assembly  to  bold  the  containers 
flnnly  in  position  and  prevent  their 
movement  during  transit  in  acxordance 
with  paragraph  <e)(4>(iU)  of  this 
section. 

dv)  Containers  shall  be  mounted  on  a 
substantial  support  or  base  secured 
firmly  to  the  vehicle  chassis.  Neither  the 
container  nor  Its  support  shaQ  extend 
below  the  frame. 

(10)  Piping — including  pipe,  tubing, 
and  fittings.  (1)  Regulators  shall  be  con¬ 
nected  directly  to  the  container  valve 
outlet  or  mounted  securely  by  means  of 
a'support  bracket  and  connected  to  the 
container  valve  or  valves  with  a  listed 
high  pressure  flexible  connector. 

(U)  Provision  shall  be  made  between 
the  regulator  outlet  and  the  gas  service 
lines  by  either  a  flexible  connector  or  a 
tubing  loop  to  provide  for  expansion, 
contraction,  jnrrlng.  and  vlbratioo. 

(Ill)  Pipe,  tubing,  and  fittings  shall 
conform  to  paragraph  (b)(8)  of  this 
section  except  that  the  use  of  aluminum 
alloy  piping  is  prohibited.  Steel  tubing 
shall  have  a  minimum  wall  thickness  of 
0.049  tod).  Steel  piping  or  tubing  shall 
be  adequately  protected  against  exterior 
corrosion. 

(iv)  Approved  gas  tubing  fittings  shall 
be  employed  for  making  tubing  con- 
ctections. 

(v)  The  fuel  line  shall  be  flnnly 
fastened  to  a  protected  location  and 
where  under  the  vehicle  and  outside  and 
below  any  Insulation  or  false  bottom, 
fastenings  shall  be  such  as  to  prevent 
abrasion  or  damage  to  the  gasltoe  due 
to  vibration.  Where  the  fuel  line  passes 
through  structural  members  or  flewrs.  a 
rubber  grommet  or  equivalent  shall  be 
installed  to  prevent  chafing. 

(Vi)  The  fuel  line  shall  be  Installed 
to  enter  the  vehicle  through  the  floor 
directly  beneath  or  adjacent  to  the  appli¬ 
ance  which  it  serves.  When  a  branch 
line  is  required  the  toe  eonnectlon  shall 
be  to  the  main  fud  line  and  located 
under  the  floor  and  outside  the  vehicle. 

(vii)  parts  of  the  system  assem¬ 
bly  shall  be  so  designed  and  secured  as 
to  preclude  such  parts  working  loose 
during  transit. 

(11)  Appliances.  (1)  LP-Gas  appli¬ 
ances  shall  be  approved  for  use  on  com¬ 
mercial  vehicles. 

(U)  In  the  case  of  vehicles  not  in¬ 
tended  for  human  occupancy  and  where 


the  gas-fired  beating  appliance  Is  used 
to  protect  the  cargo,  such  heater  may 
be  of  the  unvented  tsrpe  but  provision 
shall  be  made  to  dispose  of  the  products 
of  combustion  to  the  outside. 

(lU)  In  the  case  oi  vehicles  intended 
for  human  occupancy  all  gas-fired  heat* 
tog  appliances,  including  water  beaters, 
shall  be  designed  or  Installed  to  provide 
for  complete  separation  of  the  eombus- 
tion  system  from  the  atmosphere  of  the 
living  spaoe.  Such  appliances  shall  be 
Installed  with  the  combustion  air  inlet 
assembly  furnished  as  a  componoit  of 
the  appliance  and.  also,  with  either^ 

(a)  The  flue  gas  outlet  assembly  fur¬ 
nished  as  a  oompotMht  of  the  appliance, 
or 

(b)  A  listed  root  Jack  If  the  appliance 
is  listed  for  such  use. 

The  combustion  air  Inlet  assembly,  flue 
gas  outlet  assembly,  and  roof  Jack  shall 
extend  to  the  outside  atmosphere. 

(iv)  Provision  shall  be  made  to  In¬ 
sure  an  adequate  supply  of  outside  air 
for  combustion. 

(V)  AD  gas-fired  heating  appliances 
and  water  heaters  shall  be  equlpp(Nl  with 
an  approved  automatic  device  designed 
to  shut  off  the  flow  of  gas  to  the  main 
burner  and  to  the  pilot  to  the  event  the 
pilot  flame  Is  extinguished. 

(vl)  Oas-flred  api^lances  Installed  In 
the  cargo  space  shall  be  located  so  they 
are  readily  accessible. 

(vU>  Appliances  shall  be  constructed 
or  protect^  to  reduce  to  a  minimum 
possible  damage  or  Impaired  operation 
resulting  from  cargo  shifting  or 
hancDtog. 

(vUi)  Appliances  toslde  the  vehicle 
shall  be  located  so  that  a  fire  at  an  appli¬ 
ance  wlU  not  block  egress  of  persons 
therefrom. 

(12)  General  precautUms.  (1)  DOT 
containers  shaU  be  marked,  maintained, 
and  requailfled  for  use  to  accordance 
with  the  regulations  of  DOT. 

(U)  Requallflcation  of  containers  for 
e(mttoued  sowice  is  the  responsibility  of 
the  owner;  containers  shall  be  stamped 
with  the  date  of  requallflcation.  When 
DOT  cylinders  are  requailfled  by  retest¬ 
ing.  such  retest  shaU  be  made  to  accord¬ 
ance  with  DOT  regulations. 

(Ill)  Containers  shall  not  be  charged 
with  fuel  unless  they  bear  the  proper 
markings  of  the  code  or  specifications 
under  which  they  were  constructed,  and 
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tn  addition,  with  their  water  capacity. 
In  the  case  of  cylinders  or  portable  con¬ 
tainers  filled  by  weight,  the  container 
shall  be  marked  with  its  tareweight. 

<iv)  DOT  containers  which  have  been 
involved  m  a  lire  shall  not  be  recharged 
until  they  have  been  requalified  (or  serv¬ 
ice  according  to  DOT  regulations. 

<v)  American  Petroleum  Imtitute- 
American  Society  of  Mechanical  Engi¬ 
neers  (APl-ASMEi  containers  or  ASMS 
containers  which  have  been  Involved  in 
a  fire  shall  not  be  recharged  until  they 
have  been  retested  in  accordance  with 
the  requirements  Tor  their  original 
hydrostatic  test  and  found  to  be  suitable 
for  continued  service. 

(vi>  Containers  shall  not  be  charged 
without  the  consent  of  the  owner. 

(vii>  A  permanent  caution  plate  shall 
be  provided  on  the  appliance  or  adja¬ 
cent  to  the  container  outside  of  any 
enclosure.  It  shall  include  the  word 
"Caution**  and  following  instructions,  or 
Instructions  embodying  substantially 
similar  language. 

la)  Be  sure  all  appliance  valves  are 
closed  before  opening  container  valve. 

<bi  Connections  at  appliances,  regu¬ 
lators.  and  containers  mast  be  checked 
periodically  for  leaks  with  soapy  water 
or  Its  equivalent. 

<c>  Never  use  a  match  or  flame  to 
Check  for  leaks. 

(d)  Container  valves  must  be  closed 
when  the  equipment  Is  not  in  use. 

<13)  Chc^-ginff  of  containers.  Con¬ 
tainers  shall  be  charged  as  provided  In 
paragraph  (bM12)  of  this  section. 

<14>  Fire  exftnffulshcr.  Mobile  cook- 
units  shell  be  provided  with  at  least  one 
approved  portable  fire  extinguisher 
having  a  minimum  rating  of  §-B.C. 

(hi  Liquefied  petroleum  pas  service 
stations — <1)  Application.  This  para¬ 
graph  applies  to  storage  containers,  and 
dispensing  devices,  and  pertinert  equip¬ 
ment  in  service  stations  where  LP-Oas 
Is  stored  and  is  dispensed  into  fuel  tanks 
of  motor  vehicles.  See  paragraph  (e)  of 
thLs  section  for  requirements  covering 
use  of  LP-Qas  as  a  motor  fuel.  All  re¬ 
quirements  of  paragraph  rb)  of  this  sec¬ 
tion  apply  to  this  paragraph  unless 
otherwise  noted. 

(2)  Design  pressure  and  elassifieatlon 
of  storage  containers.  Storage  containers 
shall  be  designed  and  classified  in  ac¬ 
cordance  with  'Table  H-34. 


Title  29  lobor 


ar.sc.)  i-w.  ahmk 


cenlatni-rs  125  i*ctrfiil  «•!  *>!*«• 

ItMlton  wh<-u  n>n<(rurt<-a  1)  tl><'  !'«'  A>^MR 

r-a»aiMl  ir-joli.  O  I"'  '.  i  ‘.'2.  I'.'.**. 
\9Vf.  1>«.5,  aiid  I’MW  lOlTbinr)  t)  ol  th« 

ASMi:Cod«>.an<l<3laHrdllkiii.«orth<  Al‘l  A-^MECnle. 

of  nmt:iiu<n  under  tbe  .VlM-AbUB 
Cod«  U  u(>t  juttwrired  oltt  r  July  1. 

(3)  Container  DOfpcs  and  accessories. 
(i)  A  fillmg  connection  on  the  container 
shall  be  fitted  with  one  of  the  following: 

ta)  A  combination  back-pressure 
check  and  excess  flow  valve. 

<b>  One  double  or  two  single  back¬ 
pressure  valves. 

(c)  A  positive  shutoff  valve,  in  con¬ 
junction  with  either. 

(f)  An  internal  back-pressure  valve, 
or 

(2)  On  internal  excess  flow  valve. 

In  lieu  of  an  excess  flow  valve,  filling 
connections  may  be  fitted  with  a  quick¬ 
closing  internal  valve,  which  shall  re¬ 
main  closed  except  during  operating  pe¬ 
riods.  The  mechanism  for  such  valves 
may  be  provided  with  a  secondary  con¬ 
trol  which  will  cause  it  to  close  automat¬ 
ically  in  case  of  fire.  When  a  fusible 
plug  is  used  its  melting  point  shaD  not 
exceed  220’  F. 

<ii)  A  filling  pipe  Inlet  terminal  not 
on  the  container  shall  be  fitted  with  a 
positive  shutoff  valve  in  conjunction  with 
either: 

<a)  A  black  pressure  check  valve,  or 
<b)  An  excess  flow  check  valve. 

(ill)  All  openings  in  the  container  ex¬ 
cept  those  listed  below  shall  be  equipped 
with  approved  excess  flow  check  valves: 

(a>  Pilling  connections  as  provided  In 
subdivision  (1)  of  this  subparagraiA. 

(b)  Safety  relief  connections  as  pro¬ 
vided  in  paragraph  <b)  (7>  (11)  of  this 
section. 
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<d)  LP-Oas  containers  located  near 
flammable  liquid  containers  shall  be  pro¬ 
tected  against  the  flow  or  accumulation 
of  flammable  liquids  by  diking,  diver¬ 
sion  curbs,  or  grading. 

t€)  LP-Oas  containers  shall  not  be 
located  within  diked  areas  for  flammable 
liquid  containers. 

(/)  Field  welding  is  permitted  only 
on  saddle  plates  or  brackets  which  were 
applied  by  the  container  manufacturer. 

igi  When  permanently  Installed  con¬ 
tainers  are  interconnected,  proylslon 
shall  be  made  to  compensate  for  expan¬ 
sion.  contraction,  vibration,  and  settling 
of  containers  and  Interconnecting  piping. 
Where  flexible  connections  are  used,  they 
shall  be  of  an  approved  type  and  shall 
be  designed  for  a  bur.sUng  pressure  of 
not  less  than  five  times  the  vM>or  pres¬ 
sure  of  the  product  at  100*  F.  The  use 
of  nonmetalUc  hose  is  prohibited  for  in¬ 
terconnecting  such  containers. 

(h)  Where  high  water  table  or  flood 
conditions  may  be  encountered  protec¬ 
tion  against  container  flotation  shall  be 
provided. 

(ii)  Aboveground  containers  shall  be 
installed  In  accordance  with  tiu.s  subdi¬ 
vision. 

(a)  Containers  may  be  installed  hori¬ 
zontally  or  v’ertlcally. 

(b)  Containers  shall  be  protected  by 
crash  rails  or  guards  to  prevent  physical 
damage  unless  Uvey  are  so  protected  by 
virtue  of  their  location.  Vehicles  shall  not 
be  serviced  within  10  feet  of  containers. 

<c)  Conuiner  foundations  shall  be  of 
substantial  masonry  or  other  noncom- 
bustible  material  Containers  shall  be 
mounted  on  saddles  wiiich  shall  pernut 
expansion  and  contraction,  and  shall 
piovide  against  the  excessive  concentra¬ 
tion  of  stresses.  Corrosion  protection 
shall  V  provided  for  tank-mounting 
area:  f  ructural  metal  container  sup- 
porlc  J1  be  protected  against  (ire.  This 
proiecuon  Is  not  required  on  prefabri¬ 
cated  storage  and  pump  assemblies, 
mounted  on  a  common  base,  with  con¬ 
tainer  bottom  not  more  than  24  inches 
above  ground  and  whose  water  capacity 
Is  2.000  gallons  or  less  if  the  piping  con¬ 
nected  to  the  storage  and  pump  assem¬ 
bly  is  sufficiently  flexible  to  the 

possibility  of  breakage  or  leakage  in  the 
even;  of  failure  of  the  container  sui>- 
ports. 

(lii)  Underground  containers  shall  be 
Installed  In  accordance  with  this  sub- 
dlvlsicsL 


(a)  Containers  shall  be  given  a  protec¬ 
tive  coating  before  being  placed  under 
ground.  This  coating  shall  be  equivalent 
to  hot-dip  galvanizing  or  to  two  coatings 
of  red  lead  followed  by  a  heavy  coating 
of  coal  tar  or  asphalt.  In  lowering  the 
container  into  place,  care  shall  be  exer¬ 
cised  to  minimize  abrasion  or  other 
damage  to  the  coating.  Damage  to  the 
coating  shall  be  repaired  before  back¬ 
filling. 

(b)  Containers  shall  be  set  on  a  Arm 
foundation  (Arm  earth  may  be  used)  and 
surrounded  with  earth  or  sand  firmly 
tamped  in  place.  Backfill  should  be  free 
of  rocks  or  other  abrasive  materials. 

(c>  A  minimum  of  2  feet  of  earth 
cover  shall  be  provided.  Where  ground 
conditions  make  compliance  with  this 
requirement  Impractical,  equivalent  pro- 
tecUoD  against  physical  damage  shall 
be  provided.  The  portion  of  the  con¬ 
tainer  to  which  manhoie  and  other  con¬ 
nections  are  attached  need  not  be 
covered.  If  the  location  is  subjected  to 
vehicular  traffic,  containers  shall  be  pro¬ 
tected  by  a  concrete  slab  or  other  cover 
adequate  to  prevent  the  weight  of  a 
loaded  vehicle  imposing  concentrated  di¬ 
rect  loads  on  the  container  shell. 

(7)  Protection  of  container  fittings. 
Valves,  regulators,  gages,  and  other  con¬ 
tainer  fittings  shall  be  protected  against 
tampering  and  physical  damage. 

(8)  Transport  truck  unloading  point 
(1)  During  unloading,  the  transport  truck 
shall  not  be  parked  on  public  thorough¬ 
fares  and  shall  be  at  least  b  feet  from 
storage  containers,  and  shall  be  posi¬ 
tioned  so  that  shutoff  valves  are  readily 
accessible. 

m>  The  filling  pipe  Inlet  terminal  shall 
not  be  located  within  a  building  noi 
xrithln  10  feet  of  any  building  or  drive¬ 
way.  It  shall  be  protected  against  physi¬ 
cal  damage. 

(9)  Piping,  valves,  and  fittings.  (I) 
Piping  may  be  underground,  above 
ground,  or  a  combination  of  both.  It  shall 
be  well  supported  and  protected  against 
physical  damage  and  corrosion. 

<U)  Imping  laid  beneath  driveways 
shall  be  Installed  to  prevent  physical 
damage  by  vehicles. 

(lii)  Piping  shall  be  w'rought  Iron  or 
ateel  (black  or  galvanized) .  brass  or  cop¬ 
per  pipe:  or  seamless  copper,  brass,  or 
steel  tubing  and  shall  be  suitable  for  a 
minimum  pressure  of  250  p.8j.g.  Pipe 
joints  may  be  screwed,  flanged,  brazed, 
or  welded.  The  use  of  aluminum  alloy 
piping  or  tubing  Is  prohibited. 


<e)  liquid-level  gaging  devices  as  pro¬ 
vided  tn  paragraphs  (b)  (7)  (iv)  and  (19) 

•  lv>  of  this  section. 

(d)  Pressure  gage  c(mnectiona  as  pro¬ 
vided  In  paragraph  (b)  (7)  <v)  of  this 
section. 

(Iv)  All  container  Inlets  and  outlets 
except  those  listed  below  shall  be  labeled 
to  designate  whether  they  connect  with 
vapor  or  liquid  (labels  may  be  on 
valves) : 

(a)  Safety  relief  valves. 

(b)  Uquid-ievel  gaging  devices. 

(c)  Pressure  gages. 

(v>  Each  storage  container  shall  be 
provided  with  a  suitable  pressure  gage 

(4)  5a/efv-rehc/ ca/vei.  (1)  All  safety- 
relief  devices  shall  be  installed  as 
follows: 

ia>  On  the  container  and  directly  con¬ 
nected  with  the  vapor  space. 

(b)  Safety-relief  valves  and  discharge 
piping  shall  be  protected  against  physi¬ 
cal  damage  The  outlet  shall  be  provided 
with  loose-fitting  rain  caps  There  shall 
be  no  return  bends  or  restrictions  in  the 
discharge  piping 

(c)  The  discharge  from  two  or  more 
safety  relief  valves  having  the  same 
pressure  settings  may  be  run  into  a 
common  discharge  header  The  cross- 
sectional  area  of  such  header  shall  be  at 
least  equal  to  the  sum  of  the  cross-sec¬ 
tional  areas  of  the  Individual  discharges. 

(d)  Discharge  from  any  safety  relief 
device  shall  not  terminate  in  any  building 
nor  beneath  any  building. 

(11)  Aboveground  containers  shall  be 
provided  with  safety  relief  valves  as 
follows; 

(a)  The  rate  of  discharge,  which  may 
be  provided  by  one  or  more  valves,  shall 
be  not  less  than  that  specified  tn 
paragraph  (b)(l0)(li)  of  this  sectim. 

(b)  The  discharge  from  safety  relief 
valves  shall  be  vented  to  the  open  air 
unobstructed  and  vertically  upwards  in 
such  a  manner  as  to  prevent  any  Im¬ 
pingement  of  escaping  gas  upon  the  con¬ 
tainer:  loose-fitting  rain  caps  shall  be 
used  On  a  container  having  a  water 
capacity  greater  than  2.000  gallons,  the 
discharge  from  the  safety  relief  valves 
shall  be  vented  away  from  the  container 
vertically  upwards  to  a  point  at  least  7 
feet  above  the  container  Suitable  pro¬ 
visions  shall  be  made  so  that  any  liquid 
or  condensate  that  may  accumulate  in¬ 
side  of  the  relief  valve  or  its  discharge 
pipe  will  not  render  the  valve  Inopera¬ 
tive  If  a  drain  Is  used,  a  means  shall  be 
provided  to  protect  the  container.  ad.la- 


cent  containers,  piping,  or  equipment 
against  impingement  of  flaoM  resulting 
from  ignition  of  the  product  mraplng 
from  the  drain. 

(ill)  Underground  containers  shall  be 
provided  with  safety  relief  valves  as 
follows: 

(a)  The  discharge  from  safety-relief 
valves  shall  be  piped  verUcally  upward 
to  a  point  at  least  10  feet  above  the 
groimd.  The  discharge  lines  or  pipes  shall 
be  adequately  supported  and  protected 
against  physical  damage. 

(b)  Where  there  is  a  probability  of  the 
manhole  or  housing  becoming  flooded, 
the  disebar^  from  regulator  vent  lines 
should  be  above  the  highest  probable 
water  level 

(e)  If  no  liquid  is  put  Into  a  container 
until  after  It  is  burM  and  covered,  the 
rate  of  discharge  of  Uie  relief  valves  may 
be  reduced  to  not  less  than  30  percent 
of  the  rate  shown  in  paragraph  CbXlO) 
<U)  of  this  section.  If  liquid  fuel  Is  pres¬ 
ent  durlns  Installation  of  containers.  thA 
rate  of  discharge  shall  be  the  same  as  tv 
aboveground  containers.  Such  contain¬ 
ers  shall  not  be  uncovered  until  emptied 
of  liquid  fuel. 

(0)  Capoeffy  of  Uquid  containers.  In¬ 
dividual  liquid  storage  containers  shall 
not  exceed  30.000  gallons  water  capacity 

<6)  Installation  of  storage  containers 
(1)  (o)  Each  storage  container  used  ex¬ 
clusively  In  service  station  operation 
shall  comniv  with  the  following  table 
which  specifies  minimum  distances  to  a 
building,  groups  of  buildings^d  adjotn- 
ing  property  lines  which  may  be  built 
up<^ 


Wttrr  CftpsHtT  per  AboT#immnd  Between 


Nora ;  The  above  distances  may  be  re¬ 
duced  to  not  lees  than  10  feet  for  aervloe 
station  butidlnga  of  other  than  wood  0‘aaie 
eonstructioa. 

(b>  Readily  Ignltible  material  Includ¬ 
ing  weeds  and  long  dry  grass,  shall  be 
removed  within  10  feet  of  containers. 

(c)  The  minimum  separation  between 
LP-Oas  containers  and  flammable  liquid 
tanlLt  shall  be  20  feet  and  the  minimum 
separation  between  a  container  and  the 
centerline  of  the  dike  shall  be  10  feet. 


(It)  All  shutoff  valves  (liquid  or  gas) 
shall  be  suitable  for  liquefied  petroleum 
gas  service  and  designed  for  not  less  than 
the  maximum  pressure  to  which  they 
may  be  subjected.  Valves  which  may  be 
subjected  to  container  pressure  shall 
have  a  rated  working  pressure  of  at  least 
250  S7Si.g. 

<v)  All  materials  used  for  valve  seats, 
packing,  gaskets,  diaphragms,  etc.,  shall 
be  resistant  to  the  action  of  LP-Qas. 

(Vi)  Fittings  shall  be  steel,  malleable 
iron,  or  brass  having  a  minimum  work¬ 
ing  pressure  of  250  p.s.i.g.  Cast  iron  pipe 
fittings,  such  as  ells,  tees,  and  unions 
shall  not  be  used. 

(vU)  All  piping  shall  be  tested  after 
assembly  and  proved  free  from  leaks  at 
not  less  than  normal  operating  pressures 
(viii)  Provision  shaU  be  made  for  ex¬ 
pansion.  contraction,  Jarring,  and  vibra¬ 
tion.  and  for  settling.  This  may  be  ac¬ 
complished  by  flexible  connections. 

(I0>  Pumps  and  accessories.  All 
pumps  and  accessory  equipment  shall  be 
suitable  for  LP-Oas  service,  and  designed 
for  not  less  than  the  maximum  pressure 
to  which  they  may  be  subjected.  Acces¬ 
sories  shall  have  a  minimum  rated  work¬ 
ing  pressure  of  250  px.l.g.  Positive  dis¬ 
placement  pumps  shall  be  equipped  with 
suitable  pressure  actuated  bypass  valves 
permitting  flow  from  pump  discharge  to 
storage  container  or  pump  suction. 

(11)  Dispensing  devices.  (i»  Meters, 
vapor  separators,  valves,  and  fittings  m 
the  dlspen^r  shall  be  suitable  for  LP- 
Gas  service  and  shall  be  designed  for  a 
minimum  working  pressure  of  250  px.i.g. 

(li)  Provisions  shall  be  made  for  vent¬ 
ing  LP-Gas  contiuned  in  a  dispensing 
device  to  a  safe  location. 

(ill)  Pumps  ased  to  transfer  LP-Oas 
shall  be  equipped  to  allow  control  of  the 
flow  and  to  prevent  leakage  or  accidental 
di.scharge.  Means  shall  be  provided  out¬ 
side  the  dispensing  device  to  readily  shut 
off  the  power  in  the  event  of  Are  or 
accident 

(iv)  A  manual  shutoff  valve  and  an 
excess  flow  check  valve  shall  be  installed 
downstream  of  the  pump  and  ahead  of 
the  dispenser  inlet. 

(v)  (o)  Dlspen.slng  hose  shall  be  resist¬ 
ant  to  the  action  of  LP-Gas  In  the  liquid 
phase  and  designed  for  a  minimum 
bursting  pressure  of  1.250  p.s.i.g. 

(b)  An  excess  flow  check  valve  or 
automatic  shutoff  valve  shall  be  ir.8taried 
at  the  terminus  of  the  liquid  line  at  the 
point  of  attachment  of  the  dispensing 
hoRe. 


(vl)  (a)  LP-Oas  dispensing  devices 
shall  be  located  not  less  than  10  feet  from 
aboveground  storage  containers  greater 
than  2,000  gallons  water  capacity.  The 
dispensing  devices  shall  not  be  less  than 
20  feet  from  any  building  (not  Includ¬ 
ing  canopies),  basement,  cellar,  pit.  or 
line  of  adjoining  property  which  may  be 
built  upon  and  not  less  than  10  feet  from 
sidewalks,  streets,  or  thoroughfares.  No 
drains  t>r  blowoff  lines  shall  be  directed 
Into  or  in  proximity  to  the  sewer  systems 
used  for  other  purposes. 

t  b )  LP-Oas  dispensing  devices  shall  be 
Installed  on  a  concrete  foundation  or  as 
part  of  a  complete  storage  and  dispensing 
assembly  mounted  on  a  common  base, 
and  shall  be  adequately  protected  from 
physical  damage 

<c)  LP-Oas  dLspensing  devices  shaQ 
not  be  Installed  within  a  building  except 
Uiat  they  may  be  located  under  a  weathn* 
shelter  or  canopy  provided  this  area  Is 
not  enclosed  on  more  than  two  sides, 
[f  the  enclosing  sides  are  adjacent  to 
each  other,  the  area  shall  be  properly 
ventilated. 

(vll)  The  dispensing  of  LP-Oas  into 
the  fuel  container  of  a  vehicle  shall  be 
performed  by  a  competent  attendant 
who  shall  remain  at  the  LP-Oas  dis¬ 
penser  during  the  entire  transfer 
operation. 

(12)  Additional  rules.  There  shall  be 
no  smoking  on  the  driveway  of  service 
stations  m  the  dispensing  areas  or  trans¬ 
port  truck  unloading  areas.  Conspicuous 
signs  prohibiting  smoking  shall  be  posted 
within  sight  of  the  customer  being 
served.  Letters  on  such  signs  shall  be  not 
less  thun  4  inches  high.  The  motors  of 
all  vehicles  being  fueled  shall  be  shat 
off  during  the  fueling  operations. 

(13)  Electrical,  Electrical  equipment 
and  installations  shall  conform  to  para¬ 
graphs  (b)  (17)  and  (18)  of  this  section. 

(14)  Fire  protection.  EhcM  service  sta¬ 
tion  shall  be  provided  with  at  least  one 
approved  portable  fire  extinguisher  hav¬ 
ing  at  least  an  8-B.  C,  rating. 

(1)  Scope — (1)  Application.  (1)  Para¬ 
graph  (b)  of  this  section  applies  to  in¬ 
stallations  made  in  accordance  with  the 
requirements  of  paragraphs  (c>.  (d).  (e). 
(g).  and  (h)  of  this  section,  except  as 
noted  In  each  of  those  paragraphs. 

(li)  Paragraphs  (c)  through  (h>  of 
this  section  apply  as  provided  in  each  of 
those  paragraphs. 

(2)  Inapplicabilitg.  This  section  does 
not  apply  to; 
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<t)  Marine  and  pipeline  terminals.  si?n.  construction,  ) 
natural  gas  processing  plants,  reflneries.  and  operation  of 
or  tank  farms  other  than  those  at  In*  systems  including  r 

dustrial  sites.  storage  systems. 

(il)  LP*Oas  refrigerated  storage  sys*  <ii)  This  standar 

terns:  ta)  Ammonia  m 

(iii)  IP*Gas  when  used  with  oxygen.  (h)  Befricerattoi: 

The  requirements  of  S  1910.252  shall  monla  to  tt&ed  soldi 

apply  to  such  use:  <2)  Definitions.  A 

(Iv)  LP-Gas  when  used  in  utility  gas  <l)  "Appurtenanc 

plants.  The  National  Fire  Protection  As-  as  pumps,  compresj 
sociation  Standard  for  the  Storage  and  vices,  liquid-level  g 
Handling  of  Liquefied  Petroleum  Gases  and  pressure  gages, 
at  Utility  Gas  Plants.  NfTA  No.  59-1968,  (U)  “Cylinder" — 

shall  apply  to  such  use:  pounds  of  water  c 

(V)  Low-pres-sure  <not  in  excess  of  structed  in  accordai 
(Hie-half  pound  per  square  inch  or  14  of  Transportation  i 

inches  water  column)  LP-Gas  piping  (Ui)  "Code" — Tb 
systems,  and  the  installation  and  opera-  Vessel  Code.  Sectioi 
tion  of  residential  and  commercial  ap-  sure  Vessels  of  the 
pliances  including  their  inlet  connec-  Mechanical  Englne< 
Uons.  supplied  through  such  systems  dv)  "Container"- 
For  such  systems,  the  National  Fire  Pro-  tanks,  cylinders,  c 
tection  Association  Standard  fm*  the  In-  transportation,  stor 
stallation  of  Gas  Appliances  and  Gas  anhydrous  ammonl 
Piping.  NFPA  54-1969  Shall  apply.  (y)  “DOT"— U.€ 

<9)  RetToactivity.  Unle.ss  otherwise  Transportation, 
stated,  it  is  not  intended  that  the  pro-  <vl)  "Design  pres 
visions  of  this  section  be  retroactive.  the  term  "Maximur 
(i)  Existing  plants,  appliances,  equip-  Pressure"  used  In  t 

ment.  buildings,  structures,  and  installa-  (vU)  "Farm  veh 
tions  for  the  storage,  handling  or  use  of  husbandry)— A  veh 

LP-Gas.  which  were  in  compliance  with  on  which  is  mountc 

the  current  provisions  of  the  National  over  1.200  gallons  ws 

Fire  Protection  Association  Standard  for  <viU)  "Filling  d< 
the  Storage  and  Handling  of  Liquefied  ratio  of  the  weight 
Petroleum  Gases  NFPA  No.  58.  at  the  tainer  to  the  weigt 
time  of  manufacture  or  installation  may  that  the  container  ^ 
be  continued  in  use.  if  such  continued  (U)  "Gas" — Anh 
use  does  not  constitute  a  recognized  either  the  gaseous  < 
hazard  that  is  causing  or  is  likely  to  (x)  "Gasmask"- 
cause  death  or  serious  physical  harm  to  by  the  Bureau  of  Mi 
to  employees.  of  the  Interior. 

(li)  Stocks  of  equipment  and  appli-  (xi)  "Capacity"- 

ances  on  hand  in  such  locations  as  container  in  stands 

manufacturers'  storage,  distribution  (xll)  DOT  specifi 

w’arehouses,  and  dealers’  storage  and  of  the  Departmen 
showrooms,  which  were  in  compliance  published  in  49  OFF 
with  the  current  provisions  of  the  Na-  I  ¥xill)  "DOTregu 
tlonal  Fire  Protectlcm  Association  Stand-  I  liTTa)  (2)  <xll) . 
ard  frr  the  Storage  and  Handling  of  I  (xlv)  "DOT  \ 
Liquefied  Petroleiun  Gases.  NFPA  No.  58.  |  I  19M.lUfa)  (2)  (xi 
at  the  time  of  manufacture,  may  be  Basic  rules. 

placed  In  service.  If  sucb  use  does  not  ^  paragr 

constitute  a  recognized  hazard  that  is  otherwise  no' 

causing  or  is  likely  to  cause  death  or  .  Avproval  of 
serious  physical  harm  to  employees.  femr  ^ch  appurt 
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(a)  General— (1)  Scope.  (1)  This 
standard  is  Intended  to  apply  to  the  de¬ 


sign.  construction,  location,  installation, 
and  operation  of  anhydrous  ammonia 
systems  including  refrigerated  ammonia 
storage  systems. 

<il)  This  standard  does  not  apply  to: 
4a)  Ammonia  manufacturing  plants, 
(b)  Belrigcratton  pl.irts  where  am¬ 
monia  to  used  solely  as  a  refrigerant. 

<2)  De/Iniltons.  As  ULcd  in  this  section 
41)  "Appurtenances"— All  devices  such 
as  pumps,  compressors,  safety  relief  de¬ 
vices.  liquid-level  gaging  devices,  valves 
and  pressure  gages. 

(ii)  "Cylinder" — A  container  of  1.000 
pounds  of  water  capacity  or  less  con¬ 
structed  In  accordance  with  Department 
of  Transportation  specifications. 

(Ui)  "Code" — The  Boiler  and  Fhessure 
Vessel  Code.  Section  VIIL  Unfired  Pres¬ 
sure  Vessels  of  the  American  Society  of 
Mechanical  Engineers  (ASME) — 1968. 

(Iv)  "Container" — Includes  all  vessels, 
tanks,  cylinders,  or  spheres  used  for 
transportation,  storage,  or  application  of 
anhydrous  ammonia. 

(V)  "DOT"— U5.  Department  of 
Transportation. 

<vl)  "Design  pressure"  is  Identical  to 
the  term  "Maximum  Allowable  Working 
Pressure"  used  In  the  Code. 

(vii)  "Farm  vehicle"  (implement  of 
husbandry)— A  vehicle  for  use  on  a  farm 
on  which  Is  mounted  a  container  of  not 
over  1.200  gallons  water  capacity. 

(viU)  "FUling  density" — the  percent 
ratio  of  the  weight  of  the  gas  in  a  con¬ 
tainer  to  the  weight  of  water  at  60*  P. 
that  the  container  will  hold. 

(lx)  "Gas" — Anhydrous  ammonia  In 
either  the  gaseous  or  Uquefled  state. 

(X)  "Gasmask" — Gas  masks  approved 
by  the  Bureau  of  Mines,  UJ3.  Department 
of  the  Interior. 

(xi)  "Capacity” — Total  volume  of  the 
container  in  standard  U.8.  gallons. 

(xll)  DOT  specifications— Regulations 
of  the  Department  of  Transportation 
published  in  49  (7FR  Chapter  I. 

Txlli)  "DOT  regulations" — See  1 1910.- 
inTa)(2)  (xU). 

(xlv)  ‘TXJT  Mulrcments"  —  See 
1 19M.ni(a)  (2)(xiQ 
(b)  Basic  rules.  Tnls  paragraph  ap¬ 
plies  to  all  paragraphs  of  this  secUon 
unless  otherwise  noted. 

(1)  Approval  of  eqvipvteni  and  sys¬ 
tems.  Each  appurtenance  shall  be  ap¬ 
proved  in  accordance  with  paragraph  (b) 
(1)  <i).  (U).  (Ui).  or  (iv)  of  this  section 
(1)  It  was  installed  before  February  8. 
1973.  and  was  M)Proved.  tested,  and  In¬ 
stalled  in  accordance  with  either  the  pro¬ 


visions  of  the  American  National  Stand¬ 
ard  for  the  Storage  and  Handling  of 
Anhydrous  Ammonia.  K61.1.  or  the 
FertUizer  Institute  Standards  for  the 
Storage  and  Handling  of  Agricultural 
Anhydrous  Ammonia,  M-1,  In  effect  at 
the  time  of  installation;  or 

(U)  It  is  accepted,  or  certified,  or 
listed,  or  labeled,  or  otherwise  determined 
to  be  safe  by  a  nationally  recognized 
testing  laboratory,  such  as.  but  not  lim¬ 
ited  to.  Underwriter’s  Laboratories  Inc. 
and  Factory  Mutual  Research  Corpora¬ 
tion:  or 

(lU)  It  is  a  type  which  no  nationally 
recognized  testing  laboratory  does,  or 
wUl  undertake  to.  accept,  certify,  list, 
label,  or  determine  to  be  safe;  and  such 
equipment  is  Inspected  or  tested  by  any 
Federal.  State,  municipal,  or  other  local 
authority  responsible  for  enforcing  oc¬ 
cupational  safety  provisions  of  a  Federal. 
State,  municipal  or  other  local  law,  code, 
or  regulation  pertaining  to  the  storage, 
handling,  transport,  and  use  of  anhy¬ 
drous  ammonia,  and  found  to  be  In  com¬ 
pliance  with  either  the  provisions  of  the 
American  National  Standard  for  the 
Storage  and  Handling  of  Anhydrous  Am¬ 
monia.  K6I.1.  or  the  Fertilizer  Institute 
Standards  for  the  Storage  and  Handling 
of  Agricultural  Anhydrous  Ammonia. 
M-1.  In  effect  at  the  time  of  installa¬ 
tion  :  or 

(iv)  It  is  a  cu.stom-designed  and  cus¬ 
tom-built  unit,  which  no  nationally  rec¬ 
ognized  testing  laboratory,  or  Federal. 
State,  mimlclpal  or  local  authority  re¬ 
sponsible  for  tlie  enforcement  of  a  Fed¬ 
eral.  State,  municipal,  or  local  law,  code 
or  regulation  pertaining  to  the  storage, 
transportation  and  use  of  anhydrous 
ammonia  is  willing  to  undertake  to  ac¬ 
cept.  certify,  list,  label  or  determine  to 
be  safe,  and  toe  employer  has  on  file  a 
document  attesting  to  Its  safe  condition 
following  the  conduct  of  appropriate 
tests.  The  document  shall  be  signed  by 
a  registered  professional  ttiglneer  or 
other  person  having  special  training  or 
experience  sufficient  to  permit  him  to 
form  an  opinion  as  to  safety  of  toe  unit 
involved.  The  document  shall  set  forth 
the  test  bases,  test  data  and  results,  and 
also  the  qualifications  of  the  certifying 
person. 

(v)  For  toe  purposes  of  this  paragraph 
4b) (1).  the  word  "ILsted"  means  that 


equipment  is  of  a  kind  mentioned  In  a 
list  which  is  published  by  a  nationally 
recognized  laboratory  which  makes  per: 
odlc  Inspection  of  the  production  of  such 
equipment,  and  states  such  equipment 
meete  nationally  recognized  standards  or 
has  been  tested  and  found  safe  for  use 
in  a  specified  manner.  "Labeled"  means 
there  is  attached  to  it  a  label,  symbol, 
or  other  idenUfying  mark  of  a  nationally 
recognized  testing  laboratory  which, 
makes  periodic  inspections  of  toe  pro¬ 
duction  of  such  equipment,  and  whose 
labeling  Indicates  compliance  with  na¬ 
tionally  recognized  standards  or  tests  to 
determine  safe  use  In  a  specified  man¬ 
ner.  "Certified’’  means  It  has  been  tested 
and  found  by  a  nationally  recognized 
testing  laboratory  to  meet  nationally  rec¬ 
ognized  standards  or  to  be  safe  for  use 
In  a  specified  manner,  or  Is  of  a  kind 
whose  production  Is  periodically  in¬ 
spected  by  a  nationally  recognized  test¬ 
ing  laboratory,  and  it  bears  a  label,  tag. 
or  other  record  of  certification. 

(2)  Requirements  for  construction, 
original  test  and  requalification  of  non- 
refrigerated  containers.  (1)  Containers 
used  aito  systems  covered  In  paragraphs 
<e).  <f).  <g).  and  (h)  of  this  section 
shall  be  constructed  and  tested  In  ac¬ 
cordance  with  the  Code  except  that  con¬ 
struction  under  Table  UW12  at  a  basic 
Joint  efficiency  of  under  60  percent  Is  not 
authorized. 

(II)  Containers  built  according  to  the 
Code  do  not  have  to  comply  with  Para¬ 
graphs  U0125  to  UG128  Inclaslve.  and 
Paragraphs  UG132  and  UQ133  of  the 
Code. 

(III)  Containers  exceeding  38  inches 
in  diameter  or  250  gallons  water  capacity 
shall  be  constructed  to  comply  with  one 
or  more  of  the  following: 

(o)  Containers  shall  be  stress  re¬ 
lieved  after  fabrication  in  accordance 
with  the  Code,  or 

(b)  Cold-formed  heads,  when  used, 
shall  be  stress  relieved,  or 

(c>  Hot-formed  heads  shall  be  used. 

(Iv)  Welding  to  the  shell,  head,  or  any 
other  part  of  the  container  subject  to 
Internal  pressure  shall  be  done  In  com¬ 
pliance  with  toe  Code.  Other  welding  is 
permitted  onlv  on  saddle  plates,  lugs,  or 
brackets  attached  to  toe  container  by 
toe  container  manufacturer. 

(v>  Containers  used  with  systems  cov¬ 
ered  in  paragraph  (e)  of  this  sectioD 
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shall  be  constructed  and  tested  In  ac¬ 
cordance  with  the  DOT  specifications. 

(vl)  The  provisions  of  subdivision  (I) 
of  this  subparagraph  shall  not  be  con¬ 
strued  as  prohibiting  toe  continued  use 
or  reinstallation  of  containers  con¬ 
structed  and  maintained  in  accordance 
with  toe  1949.  1950  1952.  1958. 1959,  and 
1962  editions  of  the  Code  or  any  revisions 
thereof  in  effect  at  toe  time  of  fabrica¬ 
tion. 

(3)  Marking  nonrefrigerated  contotn- 
ers.  (i)  System  nameplates,  when  re¬ 
quired.  shall  be  permanently  attached  to 
the  system  so  as  to  be  readily  aecesslMe 
for  Inspection  and  shall  include  markings 
as  prescribed  in  subdivision  (U>  of  this 
subparagraph. 

(ii)  Each  container  or  system  covered 
in  paragraphs  (c).  (f).  (g).  and  (h)  of 
this  section  shall  be  marked  as  specified 
In  the  following; 

(o)  With  a  notation  "Anhydrous 
Ammonia." 

(b)  With  a  marking  identifying  com¬ 
pliance  with  the  rules  of  the  Code  under 
which  the  container  is  constructed. 
Coder  ground:  Contatott  and  system  name¬ 
plate. 

At^re  ground:  Container. 

<c)  With  a  notation  whether  the  sys¬ 
tem  is  designed  for  underground  or 
aboveground  Installation  or  both. 

id)  With  the  name  and  address  of  the 
supplier  of  the  system  or  toe  trade  name 
of  toe  system  and  with  the  date  of 
fabrication. 


(e)  With  the  water  capacity  of  the 
container  In  pounds  at  60“  F.  or  gallons. 
U.8.  Standard. 

Coder  ground:  O'ntAlner  and  ’^y^tem  name¬ 
plate. 

Above  ground'  Container. 

if)  With  the  design  pressure  tn 
pound.<^  per  square  Inch. 

Ciuler  ground:  CouuUuer  and  system  name¬ 
plate. 

Above  ground  Container. 

(0)  With  the  wall  thickness  of  toe 
shell  and  heads. 

Cnder  ground:  Contalrker  aiHl  eystem  name¬ 
plate. 

Above  ground:  Container. 

(b)  With  marking  Indicating  the 
maximum  level  to  which  the  container 


may  be  filled  with  liquid  anhydrous  am¬ 
monia  at  temperatures  between  20*  P. 
and  130*  F.  except  on  containers  pro¬ 
vided  with  fixed  level  Indicators,  such  ae 
fixed  length  dip  tubes,  or  containers  that 
are  filled  with  weight.  Markings  shall 
be  in  Increnients  of  not  more  than  20*  F. 
(See.  6.  84  8Ut.  1608  (30  CA.O.  866))  (87 

FR  22103.  Oct  18.  1673.  aa  azueaded  at  38  FB 
8500.  Feb.  8.  10731 

Above  grourvd  end  under  ground-  Syetem 
nameplate  m  on  iiquHS-levei  gaging  device 
<i)  With  toe  total  outside  surface  area 
of  toe  container  in  square  feet. 
Underground;  System  nameplate. 

Above  ground  No  requlremeut. 

(f )  Marking  specified  on  the  container 
shall  be  on  the  container  Itself  or  on  a 
nameplate  permanently  attached  to  It. 

(4)  Marking  refrigerated  containers 
Each  refrigerated  container  shall  be 
marked  with  nameplate  on  toe  outer 
covering  in  an  accessible  place  as  speci¬ 
fied  in  the  following: 

(1)  With  toe  nutation.  "Anhydrous 
Ammonia." 

<il)  With  the  name  and  address  of  the 
builder  and  Uie  date  of  fabrication. 

(Ill)  WlUi  toe  water  capacity  of  toe 
container  in  gallons.  UB.  Standard. 

(iv)  With  the  design  pressure. 

(V)  With  toe  minimum  temperature  in 
degrees  Palirenlielt  for  which  toe  con¬ 
tainer  was  designed. 

(VI)  The  maximum  allowable  water 
level  to  which  the  container  may  be  filled 
for  test  purposes. 

<vU)  With  too  demity  of  the  product 
tn  pounds  per  cubic  foot  for  which  toe 
container  was  dpf;igned. 

(vlil)  With  too  maximum  level  to 
which  the  container  may  be  filled  with 
.liquid  anhydrous  ammonia. 

(5)  Location  of  containers.  (1>  Con¬ 
sideration  shall  be  given  to  the  physio 
logical  effect*  of  ammonia  as  well  as  to 
adiacent  fire  hazards  in  sf  lortlng  the  lo¬ 
cation  for  a  storage  container.  Contain- 
era  shall  be  lot'aled  outside  of  buildings 
or  in  building.*  or  sections  tlvcrcof  espe¬ 
cially  provided  for  this  purpose. 

<li)  Permanent  storage  containers 
shall  be  located  at  least  50  feet  from  a 
dut;  well  or  other  sourct's  of  potable 
water  supply.  unles.s  the  container  is  a 
part  of  a  wat  r-lrc.7tmcnt  installation. 


£ui)  Permanent  storage  containers 
sh^  be  located  outside  densely  populated 
areas. 

(tv)  Container  locations  shall  comply 
with  table  H-35: 


Nomlntl  raptcKy  tin*  of  kilMn- 

otroiiulnvr  Ine  proiHriy  f’l»r*«(  ln*fttu- 


(v)  Storage  area.s  shall  be  kept  free 
of  1‘eadily  igniUblc  materials  such  as 
waste,  weeds,  and  long  dry  grass. 

<6)  Container  appurtenances.  (1)  All 
appurten'tnees  shall  be  designed  for  not 
less  than  toe  maximum  working  pressute 
of  that  portion  of  the  system  on  which 
they  are  installed.  All  appurtenances 
shall  be  fabricated  from  materials  proved 
suitable  for  anhydrous  ammonia  service. 

(il)  All  connections  to  containers  ex¬ 
cept  safety  relief  devices,  gaging  devices, 
or  those  fitted  with  No.  54  drill-size  ori¬ 
fice  shall  have  shutoff  valves  located  as 
close  to  the  container  as  practicable 
(Ui)  Excess  now  valves  where  required 
by  these  standards  shall  close  auimnati- 
cally  at  the  rated  flows  of  vapor  or  liquid 
as  specified  by  the  manufacturer.  The 
connections  and  tine  including  valves  and 
fittings  being  protected  by  an  excess  flow 
valve  shall  have  a  greater  capacity  than 
toe  rated  flow  of  the  excess  flow  valve 
so  that  the  valve  will  close  in  case  of 
failure  of  the  line  or  fittings. 

(iv)  Liquid-level  gaging  devices  that 
require  bleeding  of  the  product  to  the  at¬ 
mosphere  and  which  are  so  constructed 
that  outward  flow  will  not  exceed  that 
passed  by  a  No.  54  drill -size  opening  need 
not  be  equipped  with  excess  flow  valves. 

(V)  Openings  from  toe  container  or 
through  fittings  attached  directly  on  the 
container  to  which  pressure  gage  con¬ 
nections  are  made  need  not  be  equipped 
with  exces*  flow  valves  if  such  openings 
are  not  larger  than  No.  54  drill  size. 

(VI)  Excess  flow  and  back  pressure 
check  valves  where  required  by  the  stand¬ 
ards  in  this  section  shall  be  located  in¬ 
side  of  toe  container  or  at  a  point  out¬ 


side  as  close  as  practicable  to  where  the 
line  enters  the  container.  In  toe  latter 
case  Installation  shall  be  made  In  such 
manner  that  any  undue  strain  beyond  the 
excess  flow  or  back  pressure  check  valve 
will  not  cause  breakage  between  toe  con¬ 
tainer  and  toe  valve. 

(vil)  Excess  flow  valves  shall  be  de¬ 
signed  with  a  bypass,  not  to  exceed  a  No. 
60  drill-size  opening  to  allow  equaliza¬ 
tion  of  pressures. 

(viii)  All  excess  flow  valves  shall  be 
plainly  and  permanently  marked  with 
toe  name  or  trademark  of  the  manu¬ 
facturer.  the  catalog  number,  and  the 
rated  -capacity. 

(7)  Piping,  tubing,  and  fittings.  (1>  All 
piping,  tubing,  and  flttings  shall  be  made 
of  material  suitable  for  anliydrous  am- 
mcmia  service. 

(ii)  All  piping,  tubing,  and  flttings 
shall  be  designed  for  a  pressure  not  less 
than  the  maximum  pressure  to  which 
they  may  be  subjected  In  service. 

(Hi)  All  refrigerated  piping  shall  con¬ 
form  to  the  Refrigeration  Piping  Code. 
American  National  Standards  Institute. 
B31.5~1966  with  addenda  B31. la-1968  as 
it  applies  to  ammonia. 

(iv)  Piping  used  on  non-refrlgerated 
systems  shall  be  at  least  American  Soci¬ 
ety  for  Testing  and  Materials  (ASTM) 
A-53-69  Grade  B  Electric  Resistance 
Welded  and  Electric  Flash  Welded  Pipe 
or  equal  Such  pipe  shall  be  at  least 
schedule  40  when  joints  are  welded  or 
welded  and  flanged  Such  pipe  shall  be  at 
least  schedule  80  when  Joints  are 
threaded.  Threaded  connections  shall  not 
be  back-welded  Brass,  copper,  or  gal¬ 
vanized  steel  pipe  shall  not  be  used 

(v)  'Tubing  made  of  brass,  copper,  or 
other  material  subject  to  attack  by  am¬ 
monia  shall  not  be  used. 

<vi)  Cast  iron  flttings  shall  not  be  used 
but  this  shall  not  prohibit  the  use  of  fit¬ 
tings  made  specifically  for  ammonia 
service  of  malleable,  nodular,  or  high 
strength  gray  Iron  meeting  American^ 
Society  for  Testing  and  Materials 
4 ASTM)  A47-68.  ASTM  385-68,  or  ASTM 
AUe-ae  class  B  or  c. 

(viJ)  Joint  compounds  shall  be  resist¬ 
ant  to  ammonia. 

48)  Hose  specifications.  (1)  Hose  used 
in  ammonia  service  shall  conform  to  the 
Joint  Agricultural  Ammonia  Institute— 
Rubber  Manufacturers  Association  Spec¬ 
ifications  for  Anhydrous  Ammonia  Hose. 

(li)  Hose  subject  to  container  pressure 
shall  be  designed  for  a  minimum  working 
pressure  of  350  p.s.i.g.  and  a  minimum 
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burst  pre.ssurc  of  1  750  p.s.i  g.  as- 
seu  bhe».  \\I)en  made  up,  shat)  be  capable 
of  witlustanding  a  lest  pressure  of  500 
p.s.t  r. 

'iii>  Ho^e  and  hose  cori'.cctJo.os  lo- 
cated  on  the  low-pressure  side  C;  How 
control  or  pn'ssurc-ivdtieinr  valves  .  hall 
be  de-  igned  for  a  bur.'^ting  pressure  oi  not 
less  than  five  times  Die  piessurc  sotfiiig 
of  the  safety  relief  devices  protcetine  that 
portion  of  lire  system  but  not  less  than 
125  p.s.l  g.  All  connections  shall  be  so 
de.dpned  and  constructed  tlrat  Uicrc  will 
be  no  leakage  when  conmrted. 

ilv)  Wlrcre  hose  in  to  be  used  for  trans- 
ferinp  liquid  frc*m  e»nc  container  to  an¬ 
other.  *'»et"  hose  is  recommended.  Such 
hose  shall  be  equipped  with  approved 
shulofi  vahes  at  the  discharge  end  Pro¬ 
vision  slmll  bo  made  to  px  event  excessive 
pressure  in  the  hose 
<v)  On  all  hose  one-half  Inch  outside 
diameter  and  larger,  used  for  the  trans¬ 
fer  of  anhydrous  ammonia  liquid  or 
vapor,  there  shall  be  etched,  cast,  or  im¬ 
pressed  at  5-foot  Intervals  the  following 
Information. 

“Anhydrous  AmmonlA“  xxx  p.s.i  g.  (maximum 
working  pressure) .  manufacturer's  name  cr 
trademark,  year  of  manufacture. 

In  lieu  of  this  requirement  the  same  In¬ 
formation  may  be  contained  on  a  name¬ 
plate  permanently  attached  to  the  hose 
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Surfnr/'  CFM 

rr.altq.ft\  air 

130  .  1.200 

135 . 1,240 


Minimum  required  rate  of  discharge  In 
euhle  feet  per  minute  of  air  at  120  percent 
at  the  maximum  permitted  start  to  discharge 
preasure  tor  safety  relief  valves. 


as  . 


106  . . .  1.010 

110  — .  1.050 

116  . .  1.000 

lao _ ^ .  1.  lao 

126  .  I,  160 


170  ..  . .  1.500 

175  .  1.530 

180  .  1.670 

185  .  1.600 

100 . .  1.640 

105  .  .  1.670 

200  .  .  .  .  1.  710 

210  .  1  780 

220  . .  1 .  850 

230  . . .  1  020 

240  . 1 .  1  980 

250  .  a.  060 

260  .  2,  120 

270  .  a.  180 

280  .  2. 250 

290  .  2,320 

300  . .  2.38C 

810  .  2.450 

820  .  2. 510 

330  .  2.  570 

840  .  2.640 

850  .  2. 700 

380  .  2. 760 

870  . . . .  2.830 

880  .  2,890 

890  .  2  950 

400  .  8  ,010 

450  .  8. 820 

600  . .  3.  620 

650  . . .  8.910 

600  .  4.200 

650  .  4.4R0 

700  .  4. 760 

750  .  6. 040 

800  . . .  5.800 

850  .  6. 690 

900  .  6.850 

950  .  6.  120 

1.000  . .  6.  360 

1.060  .  6.640 

1.100  .  6  900 

1.150 .  7.  160 

1.200  .  7.410 

1350 .  7,  J66 

1300  .  7  010 

1350 . . .  6.160 

1.400  .  8.410 

1.450  . - . . .  8.650 


1.650  . .  9.620 

1.700  . . . .  9.860 

1.750  . .  10.090 

1.300  .  10.380 

1A60  ...... _ _ 10.860 

1300 _ —  . . . .  10.800 

1.960  .  11.030 

2M0 .  11.  260 


Choptor  XVII— Occupational  Safety  ond  Health  Aonvne. 


(vUi)  The  flow  capacity  of  the  relief 
valve  shall  not  be  restricted  by  any  con¬ 
nection  to  it  on  either  the  upstream  or 
downstream  side. 

(Ix)  A  hydrostatic  relief  valve  shall  be 
Installed  between  each  pair  of  valves  In 
the  liquid  ammonia  piping  or  hose  where 
liquid  may  be  trapped  so  as  to  relieve 
into  the  atmosphere  at  a  safe  location. 

(10)  General.  (1)  Personnel  required 
to  handle  ammonia  should  be  trained  in 
safe  operating  practices  and  in  the 
proper  action  to  take  in  the  event  of 
emergencies. 

(11)  All  stationary  storage  installations 
shall  have  at  least  two  suitable  gas 
masks  in  readily  accessible  kKatlons. 
Pull  face  masks  with  ammonia  canisters 
as  approved  by  the  Bureau  of  Mines. 
n.S.  Department  of  the  Interior,  are  suit¬ 
able  for  emergency  action  for  most  leaks, 
particularly  those  that  occur  v*>utdoor8. 
For  protection  In  concentrated  emmonla 
atmospheres  self-contained  brearhing  air 
apparatus  Is  required. 

(ill)  Stationary  storagp  Installations 
shall  have  an  easily  accessible  shower  or 
a  50-gailon  drum  of  water. 

(Iv)  Each  vehicle  transporting  ammo¬ 
nia  in  bulk  except  farm  applicator  ve¬ 
hicles  shall  carry  a  container  of  at  least 
S  gallons  of  water  and  shall  be  equipped 
with  a  full  face  mask. 

(11)  Charging  of  containers.  (1)  The 
Ailing  densities  for  containers  that  are 
not  refrigerated  shall  not  exceed  the 
following: 


(Ii)  Aboveground  unin.5ulated  contain¬ 
ers  may  be  charged  87.5  percent  by  vol¬ 
ume  provided  the  temperature  of  the 
anhydrous  ammonia  being  charged  is  de¬ 
termined  to  be  not  lower  than  30“  F.  or 
provided  the  charging  of  the  container 
Is  stopped  at  the  first  indication  of  frost 
or  ice  formation  on  its  outside  surface 
and  is  not  resumed  until  such  frost  or  ice 
hy>  disappeared. 

^1)  Any  container,  including  DOT 
cargo  and  portable  tanks,  shipped  under 
DOT  Jurisdiction  shall  be  filled  accord¬ 
ing  to  DOT  regulations. 


(iv)  Refer  to  paragraph  (d)  or  tms 
section  for  filling  densities  of  refriger¬ 
ated  storage  container 

(12)  Transfer  of  Squids.  (i>  Anny- 
drous  ammonia  shall  always  be  at  a 
temperature  suitable  for  the  material  of 
construction  and  the  design  of  Uie  receiv¬ 
ing  container. 

<il>  The  employer  shall  require  the 
continuous  presence  of  an  attendant  in 
the  vicinity  of  the  operation  during  such 
time  as  ammonia  is  being  transferred. 

(iti)  Containers  shall  be  charged  or 
used  only  upon  authorization  of  the 
owner. 

(iv)  Containers  shall  be  gaged  and 
charged  only  in  the  open  atmosphere  or 
in  buildings  or  areas  thereof  provided  for 
that  purpose. 

(V)  Pumps  used  for  transferring  am¬ 
monia  shall  be  those  manufactured  for 
that  purpose. 

(a)  Pumps  shall  be  designed  for  at 
least  250  pa.i.g.  working  pressure. 

<b)  Positive  displacement  pumixs  shall 
have,  installed  off  the  discharged  port, 
a  constant  differential  relief  valve  dis¬ 
charging  into  the  suction  port  of  the 
pump  through  a  line  of  sufficient  size  to 
carry  the  (uil  capacity  of  the  pump  at 
relief  valve  setting,  which  setting  and 
installation  siiall  be  according  to  the 
pump  manufacturer's  recommendations. 

<c)  On  the  discharge  side  of  the  pump, 
before  the  relief  valve  line,  there  shall 
be  installed  a  pressure  gage  graduated 
from  0  to  400  p3.1. 

(d)  Plant  piping  shall  contain  shut¬ 
off  valves  located  as  close  as  practical 
to  pump  connections. 

(Vi )  Compressors  used  for  transferring 
or  refrigerating  ammonia  .shall  be  recom¬ 
mended  for  ammonia  service  by  the 
manufacturer. 

(a)  Compressors  shall  be  designed  for 
at  least  250  p.s.I  g.  working  pressure 

(b)  Plant  piping  shall  contain  shut¬ 
off  valves  located  as  close  as  practical  to 
compressor  connections. 

(c)  A  relief  valve  large  enough  to  dis¬ 
charge  the  full  capacity  of  the  compres¬ 
sor  shall  be  connected  to  the  discharge 
before  any  shutoff  valve. 

(d>  Compressors  shall  have  pressure 
gages  at  suction  and  discharge  gradu¬ 
ated  to  at  least  one  and  one-half  times 
the  maximum  pressure  that  can  be  de¬ 
veloped. 

(6)  Adequate  means,  such  as  drain¬ 
able  liquid  trap,  shall  be  provided  on  the 


Surface  CFM 

area  (sq.ft.)  air 

2.050  .  n,  490 

2.100 .  II.  720 

2.150 . . . II.  ^50 

2.200  _ _ _ 12.  180 

2.250  . . .  12.400 

2.300  . . . . .  12.  630 

2350  .  12.  850 

2.400  . .  13.  080 

2.450  .  13,800 

2.500  . . 13.520 

“Surface  Area  =  total  outside  surface  area 
of  onntalner  in  square  feet  When  the  surface 
area  Is  oot  stamped  on  the  nameplate  or 
when  the  marking  is  not  legible  the  area  can 
ba  calculated  by  using  one  of  tbe  (oUowlng 
formulas 

(1)  Cylindrical  container  with  bemispher- 

leaJ  heads: 


Areas  (overaP  length  In  feet  plus  08  outside 
diameter  lo  feet)  iimea  outside  diametar  In 
feet  Umea  3.1416. 

(8)  Spherical  container: 

Area -outside  diameter  in  feat  squared  tlmea 
8.1416  “ 

“Plow  Rate— CFM  Alr=cuble  feet  per  min¬ 
ute  of  air  required  at  standard  oondlUona. 
60*  P.  and  atmoapberle  presaure  (14.7 
pale.)  “ 

“The  rate  of  discharge  may  be  Interpolated 
(or  Intermediate  values  of  curface  area.  Por 
containers  with  total  outside  surface  area 
greater  than  2.500  square  feet,  the  required 
flow  rate  can  be  calculated  using  the  formula: 
Plow  Rate  CFM  Air=:22.tl  A*«  where  A  = 
outside  surface  area  of  the  container  in 
square  feet." 

(9)  Safety  relief  devices.  (1)  Every 
container  used  in  systems  covered  by 
paragraphs  (c).  (f).  <g).  and  (h>  of 
this  section  shall  be  provided  with  one 
or  more  safety  relief  valves  of  the  spring- 
loaded  or  equivalent  type.  The  discharge 
from  safety-relief  valves  shall  be  vmted 
away  from  the  container  upward  and 
unobstructed  to  the  atmosphere.  All 
relief-valve  discharge  openings  shall 
have  suitable  rain  caps  that  will  allow 
free  discharge  of  the  vapor  and  prevent 
entrance  of  water.  Provision  shall  be 
made  for  draining  condensate  which 
may  accumulate.  The  rate  of  the  dis¬ 
charge  shall  be  in  accordance  with  the 
provisions  of  Table  H-39. 

(11)  Container  safetv-rellef  valves 
shall  be  set  to  start-to-disebarge  as  f(d- 


lows.  with  relation  to  the  design  pressure 
of  the  c.ontainer: 


As  required  by  DOT  Regulations. 

(Ill)  Safety  relief  devices  used  in  sys¬ 
tems  covered  by  paragraphs  (c).  (f), 
<g).  and  (hi  of  this  section  shall  be  con¬ 
structed  to  discharge  at  not  less  than  the 
rates  required  In  subdivision  (1)  of  this 
subparagraph  before  the  pressure  is  in 
excess  of  120  percent  (not  including  the 
10  percent  tolerance  referred  to  in  sub¬ 
division  (11)  of  this  subparagraph)  of 
the  maximum  permitted  start-to- 
discharge  pressure  setting  of  the  device. 

(iv)  Safety-relief  valves  shall  be  so 
arranged  that  the  possibility  of  tamper¬ 
ing  will  be  minimized.  If  the  pressure 
setting  adjustment  Is  external,  the  relief 
valves  shall  be  provided  with  means  for 
sealing  the  adjustment. 

(V)  Shutoff  valves  shall  not  be  In¬ 
stalled  between  the  safety-relief  valves 
and  the  container:  except,  that  a  shut¬ 
off  valve  may  be  used  where  the  arrange¬ 
ment  of  this  valve  is  such  as  always  to 
afford  full  required  capacity  flow 
through  the  relief  valves. 

(vl)  Safety-relief  valves  shall  have  di¬ 
rect  communication  with  the  vapor  space 
of  the  container. 

(vll)  Each  container  safety-relief 
valve  used  with  systems  covered  by  para¬ 
graphs  (e).  (f).  (g).  and  (h)  of  this 
section  shall  be  plainly  and  permanently 
marked  with  the  symberf  or  “'AA”; 
with  the  pressure  In  pounds-per-square- 
inch  gage  at  which  the  valve  is  set  to 
start-to-discharge:  with  the  actual  rate 
of  discharge  of  the  valve  at  Its  full  open 
position  In  cubic  feet  per  minute  of  air 
at  60*  P  and  atmospheric  pressure:  and 
with  the  manufacturer’s  name  and  cata¬ 
log  number.  Example:  250 — 4050 

Air**  Indicates  that  the  valve  Is  suitable 
for  use  on  an  anhydrous  ammonia  con¬ 
tainer.  Is  set  to  start-to-dlscharge  at  a 
pressure  of  250  P3.1.g..  and  that  Its  rate 
of  discharge  at  full  open  positl<m  (sub¬ 
divisions  (U)  and  (111)  of  this  sub- 
paragraph)  is  4.050  cubic  feet  per  min¬ 
ute  of  air. 
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compressor  suction  to  minimize  the  entry 
of  imuid  into  the  compressor. 

|f/>  Where  necessary  to  prevent  con- 
ifiRIhation.  an  oil  separator  shall  be 
provided^fiB  the  discharge  side  of  the 
compressor! 

(vli)  CffSliing  and  unloading  systems 
shall  be  protected  by  suitable  devices  to 
prevent  emptying  of  the  storage  con¬ 
tainer  or  the  container  being  loaded  or 
unloaded  In  the  event  of  severance  of  the 
hose.  Backflow  check  valves  or  properly 
sized  excess  flow  valves  shall  be  installed 
where  necessary  to  provide  such  protec¬ 
tion.  In  the  event  that  such  valves  are 
not  practical,  remotely  operated  shut¬ 
off  valve.s  may  be  installed. 

(13)  Tonic  cor  unloading  ooints  and 
operations.  (1>  Provisions  for  unloading 
tank  cars  shall  conform  tc  the  appli¬ 
cable  recommendations  contained  in  the 
DOT  regulaUons. 

(U)  The  employer  shall  Insure  that 
unloading  operations  are  performed  by 
reliable  persons  properly  Instructed  and 
given  the  authority  to  monitoi  careful 
compliance  with  all  applicable  pro¬ 
cedures.  » 

(iii)  Caution  signs  shall  be  so  placed 
on  the  track  or  car  as  to  give  necessary 
warning  to  persons  approaching  the  car 
from  open  end  or  ends  of  siding  and 
shall  be  left  up  until  after  the  car  Is 
unloaded  and  disconnected  from  dis¬ 
charge  connections.  Signs  shall  be  of 
metal  or  other  suitable  material,  at  least 
12  by  15  inches  In  size  and  bear  the 
words  '’STOP— ’Tank  Car  Connected"  or 
"STOP— Men  at  Work"  the  word. 
"STOP."  being  in  letters  at  least  4  inches 
high  and  the  other  words  in  letters  at 
I  lea.st  2  Inches  high.lThe  J^ers  shall  be 
I  white  on  a  blue  baeggfounBI 

(Iv)  The  track  of  a  tiHx  car  siding 
shill  be  substantially  level. 

(T>  Brakes  shall  be  set  and  wheels 
blocked  on  all  cars  being  unloaded. 

(14)  Liquid-level  gaging  device.  (1) 
Each  container  except  those  filled  by 
weight  shall  be  equipped  with  an  ap¬ 
proved  liquid-level  gaging  device.  A 
thermometer  well  shall  be  provided  in  all 
containers  not  utilizing  a  fixed  liquid- 
level  gaging  device 

(ii)  All  gaging  devices  shall  be  ar¬ 
ranged  so  that  the  maximum  liquid  level 
to  which  the  container  is  filled  Is  readily 
determined. 

(Ul)  Gaging  devices  that  require 
bleeding  of  the  product  to  the  atmos¬ 
phere  such  as  the  rotary  tube,  fixed 
tube,  and  slip  tube  devices  shaU  be  de¬ 


signed  so  that  the  maximum  opening  of 
the  bleed  valve  is  not  larger  than  No.  54 
drill  size  unless  provided  with  an  excess 
flow  valve.  (This  requirement  does  not 
apply  to  farm  vehicles  used  for  the  ap¬ 
plication  of  ammonia  as  covered  in  para¬ 
graph  (h)  of  this  section.) 

(iv)  Gaging  devices  shall  have  a  de¬ 
sign  pressure  equal  to  or  greater  than 
the  design  pressure  of  the  c<mtainer  on 
which  they  are  Installed. 

(V)  Fixed  tube  liquid-level  gages  shall 
be  designed  and  installed  to  indicate  that 
level  at  which  the  container  is  filled  to 
85  percent  of  its  water  capacity  In 
gallons. 

(vi)  Gage  glasses  of  the  columnar  type 
shall  be  restricted  to  stationary  storage 
Installations.  They  shall  be  equipped 
with  shutoff  valves  having  metallic  hand- 
wheels.  with  excess-flow  valves,  and  with 
extra  heavy  glass  adequately  protected 
with  a  metal  housing  applied  by  the  gage 
manufacturer.  They  shall  be  shielded 
against  the  direct  rays  of  the  sun. 

(15)  Painting  of  containers.  Above¬ 
ground  uninsulated  containers  should 
have  a  reflective  surface  maintained  in 
good  condition 

(16)  Slectrical  equipment  and  wiring. 
(1)  Electrical  equipment  and  wiring  for 
use  in  ammonia  installations  shall  be 
general  purpose  or  weather  resistant  as 
appropriate. 

(ii)  Electrical  systems  shall  be  In¬ 
stalled  and  maintained  in  accordance 
with  Subpart  S  of  this  part. 

(c>  Systems  utilizino  stationary,  non- 
refrigerated  storage  containers.  This 
paragraph  applies  to  stationary,  nonre- 
frigerated  storage  installations  utilizing 
containers  other  than  those  covered  In 
paragranh  (e)  of  this  section.  Paragraph 
(b>  of  this  section  applies  to  this  para¬ 
graph  unless  otherwise  noted. 

(1)  Design  pressure  and  construction 
of  containers.  The  minimum  design  pres¬ 
sure  for  nonrefrigerated  containers  shaU 
be  250  p.si.g 

(2)  Container  valves  and  accessories, 
filling  and  discharge  connections.  (1) 
Each  filling  connection  shall  be  provided 
with  coBfbination  back-pressure  check 
valve  and  excess-flow  valve;  one  double 
or  two  single  back-pressure  check  valves; 
or  a  positive  shutoff  valve  In  conjunction 
with  either  an  internal  back-pressui% 
check  valve  or  an  Internal  excess  flow 
valve. 

(il)  All  liquid  and  vapor  connections 
to  containers  except  filling  pipes,  safety 
relief  connections,  and  liquid-level  gag- 
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Ing  &nd  pressure  gftge  connections  pro¬ 
vided  with  orlfloet  not  Urger  then  No.  M 
drill  size  m  required  In  peregrupbs 
(b>  (6)  (Iv)  and  (v>  of  this  section  shall 
be  equipped  with  excess-flow  valves. 

(ill)  Bach  storage  container  shall  be 
provided  with  a  pressure  gage  graduated 
from  0  to  400  pai.  Oages  shall  be  desig¬ 
nated  for  use  In  ammonia  servloe. 

(Iv)  All  containers  shall  be  equipped 
with  vapor  return  valves. 

(3)  SajetV’Tcliel  devicet.  (1)  Every 
container  shall  be  provided  with  one  or 
more  safety-relief  valves  of  the  firing- 
loaded  or  equivalent  type  in  accordance 
with  tmragraph  (b)<9)  of  this  section. 

<il)  The  rate  of  discharge  of  spring- 
loaded  safety  relief  valves  installed  on 
underground  containers  may  be  reduced 
to  a  minimum  of  30  percent  of  the  rate 
of  discharge  speclfl^  in  Table  H-36. 
Containn^  so  protected  shall  not  be  un¬ 
covered  after  installation  until  the  liquid 
ammonia  has  been  removed  Containers 
which  may  contain  liquid  ammonia  be¬ 
fore  being  Installed  underground  and  be¬ 
fore  being  c<mipletely  covered  with  earth 
are  to  be  considered  aboveground  ccm- 
tainers  when  determining  the  rate  of 
discharge  requirements  of  the  safety- 
relief  valves. 

(lU)  On  underground  installations 
where  thfft  U  a  probability  of  the  man¬ 
hole  or  housing  becixnlng  flooded,  the 
discharge  from  vent  lines  shall  be  located 
above  the  high  water  level.  All  manholes 
or  housings  shall  be  provided  with  venti¬ 
lated  louvers  or  their  equivalent,  the 
area  of  such  openings  equalling  or  ex¬ 
ceeding  combined  discharge  areas  of 
safety-relief  valves  and  vent  lines  which 
discharge  their  content  Into  the  manhole 
housing. 

<lv)  Vent  pipes,  when  used,  shall  not 
be  restricted  or  of  smaller  diameter  than 
the  relief-valve  outlet  CMinection. 

(V)  If  desired,  vent  pipes  from  two  or 
more  salety-rellef  devices  located  oo  the 
same  unit  or  similar  lines  from  two  or 
more  different  units  may  be  run  Into  a 
common  dl.scharae  header,  provided  the 
capacity  of  such  header  is  at  least  equal 
to  the  sum  of  the  capacities  of  the  indi¬ 
vidual  discharge  lines. 

(4>.  Reinstallation  of  eontainert.  fl) 
Containers  once  installed  under  ground 
shall  not  later  be  reinstalled  above 
ground  or  under  ground,  unless  they 
successfully  withstand  hydrostatic  pres¬ 
sure  retests  at  the  pressure  specified 
for  the  original  hydrostatic  test  as  re¬ 
quired  by  the  code  under  which  con¬ 


structed  and  show  no  evidence  of  serious 
c^lpsion. 

Where  containers  are  reinstalled 
under  ground,  the  corrosion-resistant 
coating  shall  be  put  in  good  condition: 
see  yibnargraph  (6)  (iv)  of  this  para- 
graphl  Where  containers  are  reinstalled 
above  ground,  safety  devices  or  gaging 
devices  shall  comply  with  paragraph 
(b)  (9>  of  this  section  and  this  siti>para- 
graph  respectively  for  aboveground 
containers. 

<5)  Installation  of  storage  containers 
(i)  Containers  Instiled  above  ground, 
except  as  provided  in  subdivision  (v)  of 
this  subpatagnuih  shall  be  provided  with 
substantial  omcrete  or  masonry  sup¬ 
ports.  or  structural  steel  supports  on 
Arm  concrete  or  mascmry  foundations. 
All  foundations  shall  extend  below  the 
frost  line. 

<ii)  Horizontal  aboveground  con¬ 
tainers  shall  be  so  mounted  on  founda¬ 
tions  as  to  permit  expansion  and 
contraction.  Everv  container  shall  be 
supported  to  prevent  the  omcentratloD 
of  excessive  loads  on  the  supporting  por¬ 
tion  of  the  shell  That  portion  of  the 
container  In  contact  with  foundatlcms  or 
saddles  shall  be  protected  against 
corrosion. 

(lii)  Containers  installed  under  ground 
shall  be  so  placed  that  the  top  of  the 
cmtalner  Is  below  the  frost  Une  and  in 
DO  case  less  than  3  feet  below  the  surface 
of  the  ground.  Should  ground  conditions 
make  compliance  with  these  require¬ 
ments  Impracticable.  Installation  shall  be 
made  otherwise  to  prevent  physical  dam¬ 
age.  It  will  not  be  necessary  to  covo*  the 
portion  of  the  container  to  which  man¬ 
hole  and  other  connecticms  are  affixed. 
When  necessary  to  prevent  floating,  con¬ 
tainers  shall  be  securely  anchored  or 
weighted. 

(Iv)  Underground  containers  shall  be 
set  on  a  Arm  foundation  ^flrm  earth  may 
be  used)  and  surrounded  with  earth  or 
sand  wtil  tamped  tn  place.  The  con¬ 
tainer.  prior  to  being  traced  under 
ground,  shall  be  given  a  corrosion  resist¬ 
ing  protective  coating.  The  container 
thus  coated  shall  be  so  lowered  Into  place 
as  to  prevent  abrasion  or  other  damage 
to  the  coating. 

(V)  Containers  with  foundations  at¬ 
tached  (portable  or  semiportable  tank 
containers  with  suitable  steel  “runners** 
or  “skids”  and  commonly  known  In  the 
industry  as  “skid  tanks”)  shall  be  de¬ 
signed  and  constructed  in  accordance 
with  subparagraph  (1)  of  this  paragraph. 


(Vi)  Secure  anchorage  or  adequate 
pier  height  shall  be  provided  against 
container  flotation  wherever  sufflcleiiUy 
high  flood  water  ought  occur. 

(vii)  The  distance  between  under¬ 
ground  containers  of  over  3.000  gallons 
capacity  shall  be  at  least  9  feet. 

(6)  Protection  of  appurtenances. 

(1)  Valves,  regulating,  gaging,  and 
other  appurtenances  shall  be  protected 
against  tampering  and  physical  damage. 
Such  appurtenances  shall  also  be  pro¬ 
tected  during  transit  of  containers. 

(il)  All  connections  to  underground 
containers  shall  be  located  within  a 
dome,  housing,  or  manhole  and  with 
access  thereto  by  means  of  a  substantial 
cover. 

(7)  Damage  from  vehicles.  Precaution 
shall  be  taken  against  damage  to  am¬ 
monia  systems  from  vehicles. 

(d)  Refrigerated  storage  sgstems.  This 
paragraph  applies  to  systems  utilizing 
containers  with  the  storage  of  anhydrous 
ammonia  under  refrigerated  conditions. 
All  applicable  rules  of  paragraph  (b)  of 
this  section  apply  to  this  paragraph  un¬ 
less  otherwise  noted 

(1)  Design  of  containers. 

(i)  The  design  temperature  shall  be 
the  minimum  temperature  to  which  the 
container  will  be  refrigerated. 

(U)  Containers  with  a  design  pressure 
exceeding  15  p.s.l.g.  shall  be  constructed 
in  accordance  with  paragraph  (b)  (3)  of 
this  section,  and  the  materials  shall  be 
selected  from  those  listed  In  API  Stand¬ 
ard  620.  Recommended  Rules  for  Design 
and  Construction  of  Large.  Welded.  Low- 
Pressure  Storage  Tanks.  Fourth  Edition. 
1970.  Tables  3.02.  R2.2.  R2.2(A>.  R2  21. 
or  R2.3. 

(ill)  Containers  with  a  design  pres- 
■'^ure  of  15  p4J4r.  end  less  shall  be  con- 
•'tructed  in  accordance  with  the  appll- 
c.ible  requlremcnu  of  API  Standard  620 
including  its  Appendix  R. 

(iv)  When  austenitic  steels  or  nonfer- 
rous  materials  sre  used,  the  Code  shall 
be  u-sed  as  a  guide  in  the  selection  of  ma- 
Urlals  for  use  at  the  design  temperature. 

(V)  The  filling  density  for  refrigerated 
storage  containers  shall  be  such  that  the 
container  will  not  be  liquid  full  at  a  liquid 
temperature  corresponding  to  the  vspor 
pressure  at  the  sUrt-to-dlscharge  pres¬ 
sure  setting  of  the  safety-rllef  valve. 

(2>  Installation  of  refrigerated  storage 

containers.  (1)  Containers  shall  be  sup¬ 
ported  on  suitable  noncombustible  foun¬ 
dations  designed  to  accommodate  the 
type  of  container  being  used. 


(U)  Adequate  protection  against  flota¬ 
tion  or  other  water  damage  shall  be  pro¬ 
vided  wherever  high  flood  water  might 
occur. 

(Ul)  Containers  for  product  storage  at 
less  than  33*  F.  shall  be  supported  in 
such  a  way.  or  heat  shall  be  supplied,  to 
prevent  tiie  effects  of  freezing  and  conse¬ 
quent  frost  heaving. 

(3)  Shutoff  valves.  When  operating 
conditions  make  it  advisable,  a  check 
valve  shall  be  installed  on  the  All  con¬ 
nection  and  a  remotely  operated  shutoff 
valve  on  other  connections  located  below 
the  maximum  liquid  level. 

(4)  Safetv  relief  devices.  (!)  Safety 
relief  valves  shall  be  set  to  start-to- 
discharge  at  a  pressure  not  In  excess  of 
the  design  pressure  of  the  container  and 
shall  have  a  total  relieving  capacity  suf¬ 
ficient  to  prevent  a  maximum  pressure  in 
the  container  of  more  than  120  percent 
of  the  design  pressure.  Relief  valves  for 
refrigerated  storage  containers  shall  be 
self-contained  spring-loaded,  weight- 
loaded.  or  self-contained  pilot-operated 
type. 

(II)  The  total  relieving  capacity  shall 
be  the  larger  of: 

(e)  Possible  refrigeration  system  up¬ 
set  such  as  (I)  cooling  water  failure,  (2) 
power  failure.  (3)  instrument  air  or  In¬ 
strument  failure.  (4)  mechanical  failure 
of  any  equipment.  (5)  excessive  pumping 
rates 

(b)  Fire  exposure  determined  In  ac- 
eordance  with  Compressed  Oas  Associa¬ 
tion  (COA)  8-1,  Pan  3.  Safety  Relief 
Device  Standards  for  Compressed  Oas 
Storage  Containers.  1959.  except  that  “A" 
shall  be  the  total  exposed  surface  area 
in  square  feet  up  to  25  foot  above  grade 
or  to  the  equator  of  the  storage  con¬ 
tainer  If  it  is  a  sphere,  whichever  Is 
greater.  If  the  relieving  capacity  required 
for  fire  exposure  is  greater  than  that  re¬ 
quired  by  (0)  of  this  subdivision,  the 
additional  capacity  may  be  provided  by 
weak  roof  to  ahell  seams  tn  emtainers 
ooeratins  at  essentially  atmosoheric 
pressure  and  having  an  inherently  weak 
roof-to-shel)  seam.  The  weak  roof-to- 
shell  seam  is  not  to  be  con.^idered  as  pro¬ 
viding  any  of  the  capacity  required  In 
(0)  of  this  subdivision. 

(ill)  If  vent  lines  are  Installed  to  cod* 
duct  the  vapors  from  the  relief  valve,  the 
back  pressure  under  full  relieving  condi¬ 
tions  shall  not  exceed  50  percent  of  the 
atart-to-dl.scharge  pressure  for  pressure 
balanced  valves  or  10  percent  of  the 
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start-to-dlscharge  pressure  for  conven¬ 
tional  valves.  The  vent  lines  shall  be  in¬ 
stalled  to  prevent  accumulation  of  liquid 
in  the  lines. 

(iv)  The  valve  or  valve  tnstaUatloD 
shall  provide  weather  protection. 

(V)  Atmospheric  storage  shall  be  pro¬ 
vided  with  vacuum  breakers.  Ammonia 
gas.  nltrogexi.  methane,  or  other  Inert 
gases  can  be  used  to  provide  a  pad. 

(5)  pToteetUm  of  container  appurte* 
nances.  Appurtenances  shall  be  proieeted 
against  tampering  and  physical  damage. 

(6)  Reinstallation  of  refrigerated  star* 
age  containers.  Containers  of  such  sIm  ae 
to  require  field  fabrlcati<m  shall,  when 
moved  and  reinstalled,  be  reconstructed 
and  rplnQ>ected  In  complete  accordance 
with  the  requirements  under  which  they 
were  constructed.  The  containers  shall  be 
subjected  to  a  pressure  retest  and  tf  re- 
rating  Is  necessary,  rerating  shall  be  tn 
accordance  with  appUctUiIe  requlrementa. 

(7)  Damage  from  vehicles.  Precaatico 
shall  be  taken  against  damage  from 
v^icles. 

(8)  Refrigeration  load  and  egaipment. 

(I)  The  total  refrigeration  load  shall 
be  computed  as  the  sum  of  the  following: 

<0 )  Load  imposed  by  heat  flow  Into  the 
container  caused  by  the  temperature  dif¬ 
ferential  between  design  unblent  temper¬ 
ature  ard  storage  temperature. 

(b)  Load  imposed  by  heat  flow  Into 
the  container  caused  by  mATimum  gun 
radiation. 

(e)  Maximum  load  Imposed  by  filling 
the  container  with  ammonia  warmer 
than  the  design  storage  temperature. 

(II)  More  than  one  storage  container 
may  be  handled  by  the  same  refrigera¬ 
tion  system. 

(9)  Compressors. 

<1)  A  minimum  of  two  compressors 
shall  be  provided  either  of  which  shall 
be  of  sufficient  size  to  handle  the  loads 
listed  In  subparagraphs  (8)(1)  (0)  and 
<b)  of  this  paragraph.  Where  more  than 
two  compressors  are  provided  minimum 
standby  equipment  equal  to  the  largest 
normally  operating  equipment  shall  be 
Installed.  Pilling  compressors  may  be 
used  as  standby  equipment  for  holding 
C(»npres8ors. 

(11)  Compressors  shall  be  sized  to  op¬ 
erate  with  a  suction  pressure  at  least 
10  percent  below  the  minimum  setting  of 
the  safety  va]ve(8)  on  the  storage  con¬ 
tainer  and  Shan  withstand  a  suction  pres¬ 
sure  at  least  equal  to  120  percent  of  the 
design  pressure  of  the  container. 
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(10)  Compressor  drives. 

(1)  Each  compressor  have  Its  in¬ 
dividual  driving  unit. 

(U)  An  emergency  source  of  power  of 
sufficient  capacity  to  handle  tiie  loads 
listed  In  subparagraphs  (8)(i>  (0)  and 
(b)  of  this  paragrai:^  shall  be  provided 
unleM  facilities  are  available  to  safely 
dlspoae  of  vented  vapors  while  the  refrig- 
oatlon  system  Is  not  operating. 

(lU  Automatic  control  eguipment. 

(1)  The  refrigeration  system  shall  be 
arranged  with  suitable  controls  to  govern 
the  compressor  operation  tn  accordance 
with  the  load  as  evidatced  by  the  pres¬ 
sure  In  the  contalner(s) . 

(11)  An  emergency  alarm  system  shall 
be  Installed  to  function  In  the  event  the 
pressure  tn  the  container(8)  rises  to  the 
maximum  allowable  operating  pressure. 

(lii)  An  emergency  alarm  and  shutoff 
shall  be  located  In  t^  condenser  system 
to  respemd  to  excess  discharge  pressure 
caused  by  failure  of  the  cooling  medium. 

(Iv)  All  automatic  c(mti\«ls  shall  be  in¬ 
stalled  in  a  manner  to  preclude  operation 
of  alternate  compressors  unless  the  con¬ 
trols  will  function  with  the  alternate 
compressors. 

(13)  Separators  for  compressors. 

(1)  An  entrainment  separator  of  suit¬ 
able  size  and  design  pressure  shall  be 
installed  In  the  compressor  suction  line 
of  lubricated  compression.  The  separator 
shall  be  equipped  with  a  drain  and  gng- 
tn^evlce. 

Fu)  An  on  separator  of  suitable  size 
sh^  be  installed  in  the  compressor  dis¬ 
charge  line.  It  shall  be  desired  for  at 
least  250  pai^r-  end  shall  be  eoulDPed 
with  a  gaging  device  and  drain  valvg 

(13)  Coadeiuerf.  The  condenser  sys¬ 
tem  may  be  co<Med  by  air  or  water  ot 
both.  The  condenser  shall  be  dedgned 
for  at  least  250  pj.i.g.  Provision  shall  be 
made  for  purging  noncondoisibles  either 
manually  or  automatically. 

(14)  Receiver  and  lUtuid  drain.  A  re¬ 
ceiver  shall  be  provided  with  a  liquid- 
level  control  to  discharge  the  liquid  am¬ 
monia  to  storage.  The  receiver  shall  be 
designed  for  at  least  350  pe3.g.  and  be 
equipped  with  the  necessary  cminectlons. 
safety  valves  ana  gaging  device. 

(15)  Insulation.  Refrigerated  contain¬ 
ers  and  pipelines  which  are  Insulated 
Shan  be  covered  with  a  material  of  suit¬ 
able  quality  and  thickness  for  the  tem¬ 
peratures  encountered.  Insulation  shall 
be  suitably  supported  and  protected 
against  the  weather.  Weatheiprooflng 
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shall  be  of  a  type  which  will  not  support 
flume  propagation. 

<e)  Systems  ufilizing  portable  DOT 
containers.  (1)  Conformance.  Cylinders 
tihnll  comply  with  DOT  specifications 
and  shall  be  maintained,  fill(^d.  packaged, 
marked,  labeled,  and  shipped  to  ccmiply 
with  49  CFR  Chapter  1  and  Marking 
Portable  Compressed  Oas  Containers  to 
Identify  the  Material  Contained.  ANSI 
£48.1-1964  (R1970). 

t2)  Storage.  Cylinders  shall  be  stored 
in  an  area  free  from  ignltable  debris  and 
in  such  manner  as  to  prevent  external 
corrosion.  Storage  may  be  indoors  or 
*  outdoors. 

(3)  Heot  protection.  Cylinder*  filled  in 
accordance  with  DOT  regulations  wrill 
become  liquid  full  at  145°  F  (Cylinders 
sliuU  be  protected  from  heat  sources  such 
as  radiant  flame  and  steamplpes.  Heat 
shall  not  be  applied  directly  to  cylinders 
to  raise  the  pressure. 

(4)  Protection  Ch'linders  shall  be 
stored  in  such  manner  as  to  protect  them 
from  moving  vehicles  or  external 
damage. 

(5)  Voire  cap.  Any  cylinder  which  Is 
designed  to  have  a  valve  protection  cap 
shall  have  the  cap  securely  In  place  when 
the  cylinder  U  not  in  service. 

(f )  Tank  motor  rehiefet  for  the  trans* 
portation  of  ammonia.  (1)  This  para¬ 
graph  applies  to  containers  and  perti¬ 
nent  equipment  mounted  on  tank  motor 
vehicles  including  semitrailers  and  full 
trailers  used  for  the  transportation  of 
ammonia.  This  paragraph  does  not  apply 
to  (arm  vehicles  For  requlrraents  cov¬ 
ering  farm  vehicles,  refer  to  paragraphs 

(g)  and  (b)  of  this  section. 

Paragraph  (b)  of  this  section  applies 
to  this  psuagrapb  unless  otherwise  noted. 
Containers  and  pertinent  equitunent  for 
tank  motor  vehicles  for  the  transporta¬ 
tion  of  anhydrous  ammonia.  In  addition 
to  complying  with  the  requirements  of 
this  section,  shall  also  comply  with  the 
requirements  of  DOT. 

(3)  Design  pressure  and  construction 
of  containers.  (1)  The  minimum  design 
pressure  for  containers  shall  be  that  spec¬ 
ified  in  the  regulations  of  the  DOT. 

(il)  The  shell  or  head  thickness  of  any 
container  shall  not  be  less  than  three- 
sixteenth  inch. 

(iU)  All  container  openings,  except 
safety  relief  valves,  liquid-level  gaging 
devices,  and  pressure  gages,  shall  be  la¬ 
beled  to  designate  whether  they  com¬ 
municate  with  liquid  or  vapor  ^>ace. 


(3)  Container  appurtenances.  (1)  All 
appurtenances  shall  be  protected  against 
physical  damage. 

(il)  All  connections  to  containers,  ex¬ 
cept  filling  connections,  safety  relief  de¬ 
vices.  and  liquid-level  and  pressure  gage 
connections,  shall  be  provided  with  suit¬ 
able  automatic  excess  fiow  valves,  or  in 
lieu  thereof,  may  be  fitted  with  quick¬ 
closing  internal  valves,  which  shall  re¬ 
main  closed  except  during  delivery  op¬ 
erations.  The  control  mechanism  for  such 
valves  may  be  provided  with  a  second¬ 
ary  control  remote  from  the  delivery  con¬ 
nections  and  such  control  mechani.sm 
shall  be  provided  with  a  fusible  section 
(melting  point  208"  F.  to  220*  F.)  which 
will  permit  the  intemn)  valve  to  close 
automatically  in  case  of  fire. 

(lii)  I'llling  connections  shall  be  pro¬ 
vided  with  automatic  back-pressure 
check  valves,  excess-fiow  valves,  or  quick¬ 
closing  Internal  valves,  to  prevent  back- 
flow  in  case  the  filling  connection  Is 
broken.  Where  the  filling  and  discharge 
connect  to  a  common  opening  In  the  con¬ 
tainer  shell  and  that  opening  is  fitted 
with  a  quick -closing  internal  valve  as 
specified  In  subdivision  dl)  of  this  sub- 
paragraph.  the  automatic  valve  shall  not 
be  required 

(iv)  All  containers  shall  be  equipped 
for  spray  loading  (filling  tn  the  vapor 
space)  or  with  an  approved  vapor  return 
valve  of  adequate  capacity. 

(4)  Piping  and  fittings.  (1)  All  piping, 
tubing,  and  fittings  shall  be  securely 
mounted  and  protected  against  damage. 
Means  shall  be  provided  to  protect  hoses 
while  the  vehicle  is  in  motion. 

(ii)  Fittings  shall  comply  with  para¬ 
graph  (b)(6>  of  this  section.  Pipe  shall 
be  Schedule  80. 

(5>  Safety  relief  devices,  (i)  The  dis¬ 
charge  (rcHn  safety  relief  valves  shall  be 
^nted  away  frcMn  the  container  upward 
and  unotetructed  to  the  open  air  in  such 
a  manner  as  to  prevent  any  Impingement 
of  escaping  gas  uptm  the  container: 
loose-fitting  rain  caps  shall  be  used.  Size 
of  discharge  lines  from  safety  valves 
shall  not  be  smaller  than  the  nominal 
size  of  the  safety-relief  valve  outlet  con¬ 
nection.  Suitable  provision  shall  be  made 
for  draining  condensate  which  may  ac¬ 
cumulate  In  the  discharge  pipe. 

(U)  Any  portiem  of  liquid  ammonia 
piping  which  at  any  time  may  be  closed 
at  both  ends  shall  be  provided  with  ■ 
hydrostatic  relief  valve. 
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(6)  Transfer  of  liquids.  <1)  The  con¬ 
tent  of  tank  motor  vehicle  containers 
•hall  be  determined  by  weight,  by  a  suit¬ 
able  Uquid'ievei  gaging  device,  or  other 
^proved  methods.  If  the  content  of  a 
container  is  to  be  determined  by  liquid- 
level  measurement,  the  container  shall 
have  a  thermometer  well  so  that  the  in¬ 
ternal  liquid  temperature  can  be  easily 
determine.  ITiis  volume  when  converted 
to  weight  shall  not  exceed  the  flliing  den¬ 
sity  specified  by  the  DOT. 

(li)  Any  pump,  except  a  constant 
speed  centrifugal  pump,  shall  be  equipped 
with  a  suitable  pressure  actuated  byp^ 
valve  permitting  flow  from  discharge  to 
suction  when  the  discharge  pressure  rises 
above  a  predetermined  point.  Pump  dis¬ 
charge  shall  also  be  equipped  with  a 
spring-loaded  safety  relief  valve  set  at 
a  pressure  not  more  than  135  percent  of 
the  setting  of  the  bypass  valve  or  more 
than  400  p.8i.g.,  whichever  is  larger. 

(Ill)  C<»npreasor8  shall  be  equipped 
with  manually  operated  shutoff  valves  on 
both  suction  and  discharge  connections. 
Pressure  gages  of  bourdon- tube  type 
shall  be  installed  on  the  sucticm  and  dls- 
diarge  of  the  compressor  before  the 
shutoff  valves.  The  compressor  shall  not 
be  operated  11  either  pressure  gage  is  re¬ 
moved  or  is  Inoperative.  A  spnng-loaded. 
safety-reUef  valve  capable  of  discharging 
to  atmosphere  the  full  flow  of  gas  from 
the  compressor  at  a  pressure  not  exceed¬ 
ing  300  pj.i.g.  shall  be  connected  be¬ 
tween  the  compressor  discharge  and  the 
discharge  shutoff  valve. 

(Iv)  Valve  functions  shall  be  clearly 
and  legibly  Identified  by  metal  tags  or 
nameplates  permanently  affixed  to  each 
valve. 

(7)  FuQ  trailers  and  semitrailers.  (1) 
All  full  trailers  shall  be  firmly  and  se¬ 
curely  attached  to  the  vehicle  drawing 
them  by  means  of  suitable  drawbars  sup¬ 
plemented  by  a  safety  chain  (or  ehaln8> 
or  safety  cables. 

(11)  Every  full  trailer  or  semitrailer 
shall  have  a  reliable  system  of  brakes, 
and  adequate  provision  shall  be  made  to 
operate  the  br^es  from  the  driver's  seat. 

(iU)  Every  full  trailer  shall  be 
equipped  with  self-Miergizlng  brakes. 

(iv)  Pull  trailers  shall  be  so  designed 
that  the  towed  vehicle  will  follow  sub¬ 
stantially  in  the  path  of  the  towing  ve¬ 
hicle  and  will  not  whip  or  swerve  dan¬ 
gerously  from  side  to  side. 


(V)  Where  a  fifth  wheel  is  employed. 
It  shall  be  ruggedly  designed,  securely 
fastened  to  both  units,  and  equipped 
with  a  positive  locking  mechanism  which 
will  prevent  separation  of  the  two  units 
except  by  manual  release. 

(8)  Protection  against  collision.  Each 
tank  motor  vehicle  shall  be  -provided 
with  properly  attached  bumpers  or  chas¬ 
sis  extension  arranged  to  protect  the 
tank,  piping,  valves,  and  fittings  from 
physical  damage  In  case  of  qpUision. 

(9)  Chock  blocks  At  least  two  chock 
blocks  shall  be  provided.  These  blocks 
shah  be  placed  to  prevent  rolling  of  the 
vehicle  whenever  It  Is  parked  during 
loading  and  unloading  operations. 

(10)  Portable  tank  containers  (skid 
tanks).  Where  portable  tank  containers 
are  used  for  farm  storage  they  shall  com¬ 
ply  with  paragraph  (cxl)  of  this  eec- 
Uon.  When  portable  tank  containers  are 
used  In  lieu  of  cargo  tanks  and  are 
permanently  mounted  on  tank  motor  ve¬ 
hicles  for  the  transportation  of  am¬ 
monia.  they  shall  comply  with  the  re¬ 
quirements  of  this  paragraph. 

(g)  Systems  mounted  on  farm  vehicles 
other  than  for  the  application  of  am¬ 
monia — (1)  Apphcafton.  This  paragraph 
applies  to  containers  of  1.200  gallons 
capacity  or  less  and  pertinent  equip¬ 
ment  mouivted  on  farm  vehicles  (imple¬ 
ments  of  husbandry)  and  used  other 
than  for  the  application  of  ammonia  to 
the  soil.  Paragraph  (b>  of  this  section 
applies  to  this  paragraph  unless  other¬ 
wise  noted. 

(3)  Design  pressure  and  classification 
of  containers,  d)  The  minimum  design 
pressure  for  containers  shall  oe  250  pai4r- 

(11)  The  shell  or  head  thickness  of  any 
container  shall  be  not  less  than  three- 
sixteenths  of  an  Inch. 

(3)  Mounting  Containers.  Cl)  A  suit¬ 
able  **stop'*  or  ‘'stops’*  shall  be  mounted 
on  the  vehicle  or  on  the  container  In 
such  a  way  that  the  container  shall  not 
be  dislodged  from  Its  mounting  due  to 
the  vehicle  coming  to  a  sudden  stop. 
Back  slippage  shall  also  be  prevented  by 
proper  methods. 

(U)  A  suitable  ’’hold  down”  device 
shall  be  provided  which  wlU  anchor  the 
container  to  the  vehicle  at  one  or  more 
places  on  each  side  of  the  container. 

(ill)  When  containers  are  mounted  on 
four-wheel  trailers,  care  shall  be  taken 
to  Insure  that  the  weight  Is  distributed 
evenly  over  both  axles. 
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I  1910.114  EffectHre  dates. 

(a)  The  provisions  of  this  Subpait  B 
^*11  become  effective  on  August  27. 
1971,  except  as  provided  in  the  remain¬ 
ing  paragraphs  of  this  secUiXi. 

(b)  The  following  provisions  ahsil  be¬ 
come  effective  on  Febrtiary  15. 1972: 

I  ieio.ioi(b). 

I  ISIO  103. 

Iieio.ios  (a)(9).  (b>(i)(i).  (b)(i)(m). 

(b)(2)(U),azkd  (b)(8). 

1 1010. 1<M. 

11910.106  (b)(1).  (b)(9).  (b)(9).  and  (b) 

(4). 

11910.105  (bXS).  (e)(1).  (e)(9).  (e)(8). 

(o)(4).  (e)(ft).  (e)(S).  (OO).  «i)(S) 
(U).  (d)(4)(l).  (dX4)(Ul).  (d)(4i(lv). 
(d)(8)(v),  (d)(5)(vlHa),  (#)(8)(IU). 

(s)(8)(v).  (#)(4).  (e)(T).  (f)(9)(lli), 
(f)(8)(l).  (f)(4)(Ul).  (f)<4)(tv).  (f)(4) 
(▼Hi).  (fXS).  (g).  <b).aDd  <!)■ 

1 1010.107  (b)(1).  (b)r9).  (b)(1).  <bX4), 

(b) (6)(l).  (b)  (S)  (Ul).  <b)(ftXlv).  (b)  (6). 
<b>  (7).  (b)(8).  (b)(10).  (oXl).  (e)(4). 
(O)  (6).  (0X6).  (e)  (7).  (d>.  (#>(7).  (e)(S». 

(f) (1).  (0(9).  (b).  (1).  (Ji.  (1)(9).  (1)  (S). 

(1)  (6).  0)(6).  <l)(7).and  (uXI). 

flOlO.lOe  (b>.  (e).  («X1).  ig)(9).  (8X9). 

(g)  (4).  and  (g)  (6)'- 

1 1010.106  (f)(6)  and  (b). 

1 1010.110. 

I  1010.111. 

(c)  Notwithstanding  anything  in 
paragraph  (a),  (b),  or  (d)  of  this  sec- 
ttoa.  any  provision  In  any  other  section 
of  thu  subpart  which  contains  in  itself  a 
^leciflc  effective  ^te  or  time  limitation 
shall  become  effective  on  such  date  or 
shall  apply  In  accordance  with  such 
limitation. 

(d)  Notwithstanding  anything  in 
paragraph  (a),  or  <b)  of  Uiis  secticm.  If 
any  standard  In  41  CFR  Part  59>204, 
other  than  a  national  consensus  stand¬ 
ard  Incorporated  by  reference  in  I  50- 
204.2<a)(l).  Is  or  becomes  applicable  at 
any  time  to  any  employment  and  place 
of  employment,  by  virtue  of  the  WaL^- 
Healey  Public  Contracts  Act.  or  the  Serv¬ 
ice  Contract  Act  of  1965.  or  the  National 
Foundation  on  Arts  and  Rumanitiei  Act 
(d  1965,  any  correspondiiif  established 
Federal  standard  in  this  Subpart  H 
which  Is  derived  from  41  CFR  Part  50- 
204  fhAU  also  become  effective,  and  shall 
be  applicable  to  such  employment  and 
place  of  employment,  on  the  same  date. 

5  1910.11S  Soorcetof  •Unilsrd*. 

See.  Source 

1010.101 . . .  41  cm  60-904.67,  TO. 


See.  Source 

1010.109 . .  41  cm  00-304.66. 

1010.108 . .  HFPA  No  6Ob-106S 

Steodard  for  Liqui¬ 
fied  Hydrogen  8ve- 
teme  et  Conaumer 
Sites. 

1010.104 .  NFPA  No.  666-1006 

Stenderd  for  the  In- 
eteiletlon  of  Bulk 
Oxygen  Systeme  et 
Coufiuiaw  Sites. 

I8i0.100'106 _  NFVA  No.  80-1060. 

Flemmet  le  end  Com- 
buetlbie  Liquid# 
Code. 

1010.107 . .  NFPA  No.  88-1060. 

Stenderd  for  Spray 
Ftn  teh  Ing  Uetqg  FI  am - 
meble  end  Combusti¬ 
ble  Metenels. 

1010.106 . .  NFPA  No.  84-1060 

Stenderd  for  Dip 
Tanks  Contelnlog 


1010.100 . .  NFPA  No.  406-1070. 

Code  for  Manufac¬ 
ture.  Trensponetiou. 
Storage  end  Use  of 
BxptoelTee  end  Blast¬ 
ing  Agents. 

1810.110 .  NFPA  66-60.  Standard 

lor  the  Bendllng  of 
Liquified  Petroleum 

Cases. 

1010.111. . .  ANSI  K6t.l-1006.  Stor¬ 

age  and  Handling  of 
Anhydrous  Ammonia 

5  1910.116  Standards  organixations. 

National  Fire  Protection  Association.  470 
Auantlo  Aveoue,  Boston.  Maasachuaetu 
09910. 

National  Plant  Food  Institute.  1700  K  Street 
NW..  Washington.  E>C  30006. 

Compressed  Oae  Aseoclatlon.  Inc..  500  Flftb 
Avenue.  New  York.  NT  10036. 

American  Society  of  Mechanical  Knglneera 
Inc..  United  Sngtneerlng  Center.  846  Cast 
47tb  Street.  New  York.  NT  10017. 

American -Petroleum  Insatute.  1001  K  Street 
NW  .  Washington  DC  30006. 

Nations!  Board  of  Boiler  and  Pressure  Ves¬ 
sel.  laa  pec  tore,  1166  Ncwtb  High  Street. 
Columbus.  OH  48901. 

Amerloan  National  Standards  Institute,  1480 
Broadway.  New  York.  NY  10018. 

American  Society  fur  Testing  and  Matertala 
(ASTM).  1016  Race  Street,  Philadelphia, 
FA  10108. 

Cnderwrttere'  Laboratories.  Inc.  (UL),  907 
Bast  Ohio  Street  Chicago.  II.  6061 1 . 

Fertuiaer  InaUtute.  1015  18th  Street  NW.. 
Washington.  DC  90036. 

(See.  6.  84  SUt.  1608  (  30  U.8.C.  666) ) 

(90  m  98609.  June  97.  1074,  aa  anaeuded  at 

40  FR  10436,  April  90. 1075) 


(Iv)  When  the  cradle  and  the 
are  not  wekled  together  suitable  mate¬ 
rial  shall  be  used  between  them  to  ellmi- 
Date  metel-to-metal  fnctton. 

(4)  Confainer  appurtenances.  (1)  All 
containers  shall  be  equipped  with  a  fixed 
liquid-level  gage. 

<U)  All  containers  with  a  capacity 
exceeding  250  gallons  shall  be  equipped 
with  a  pressure  gage  having  a  dial  grad¬ 
uated  from  0-400  paX 

(iil)  The  filling  connection  shall  be 
fitted  with  cmnblnaUon  back-pressure 
check  valve  and  excess-flow  valve:  one 
double  or  two  single  back-pressure  check 
valves;  or  a  positive  shutoff  valve  in  con- 
Juncticm  wi^  either  an  internal  back¬ 
pressure  check  valve  or  an  internal 
excess  flow,  valve. 

(iv)  All  containers  with  a  capacl^ 
exceeding  250  gallons  shall  be  equipped 
for  spray  loading  or  with  an  approved 
vapor  return  valve. 

<v)  All  vapor  and  liquid  connections 
except  safety-relief  valves  and  those 
specifically  exempted  by  paragraph  (b) 
<6>  (v)  of  this  section  shall  be  equipped 
with  approved  excess- flow  valves  or  may 
be  fitted  with  quick-closing  internal 
valves  which,  except  during  operating 
periods,  shall  remain  closed. 

(vl)  Fittings  shall  be  adequately  pro¬ 
tected  from  damage  by  a  metal  box  or 
cylinder  with  open  top  securely  fastened 
to  the  container  or  by  rigid  guards,  well 
braced,  welded  to  the  container  on  both 
sides  of  the  fittings  or  by  a  metal  dome 
If  a  metal  dome  is  used,  the  relief  valve 
shall  be  properly  vented  through  the 
dome. 

(vii)  If  a  liquid  withdrawal  line  Is  in¬ 
stalled  in  the  bottom  of  a  container,  the 
connections  thereto,  including  hoae  ^a)l 
not  be  lower  than  the  lowest  honzontal 
edge  of  the  vehicle  axle. 

(vill)  Provisiou  shall  be  made  to 
secure  both  ends  of  the  hose  while  In 
transit. 

(5)  Marking  the  container.  There 
fhall  appear  on  each  side  and  on  the 
rear  end  of  the  container  in  letters  at 
least  4  Inches  high,  the  words.  "Cau¬ 
tion— Ammonia”  or  the  container  shall 
be  marked  in  accordance  with  DOT 
regulations. 

<6)  Farm  vehicles. 

<1>  Parra  vehicles  shall  conform  with 
State  regulations. 

(ID  All  trailers  shall  be  securely  at¬ 
tached  to  the  vehicle  drawing  them  by 
means  of  drawbars  supplemented  by 
suitable  safety  chains. 


Subpart  I— Farsonal  Profectiv* 
Equipment 

5  1910.133  General  requirements. 

(a)  Application.  Protective  equipment, 
including  personal  protective  equipment 
for  eyes.  face.  head,  and  extremities,  pro¬ 
tective  clorhing.  respiratory  devices,  and 
protective  shields  and  barriers,  shall  be 
provided,  jsed,  and  maintained  in  a  ^am- 
tory  and  lehable  condition  wherever  It 
Is  necc-s»a.y  by  rea.son  of  hazards  of 
processes  or  environment,  chemical  haz¬ 
ards.  radiological  harard.s.  or  mechanical 
irritants  i  ncouniered  in  a  manner  capa¬ 
ble  of  causing  mjury  or  impairment  in 
the  funci’on  of  any  part  of  the  body 
through  ubsorption.  inhalation  or  phys¬ 
ical  contact 

(b)  Employec-owned  equipment. 
Where  employees  provide  their  own  pro¬ 
tective  equipment,  the  employer  shall  be 
responsible  to  assure  its  adequacy,  in¬ 
cluding  proper  maintenance,  and  sanita¬ 
tion  of  such  equipment. 

(c)  Design.  All  personal  protective 
equipment  shall  be  of  safe  design  and 
constriction  for  the  work  to  oe  per¬ 
formed. 

§  1910.133  Eye  and  face  proiertion. 

<a)  General.  (I)  Protective  eye  and 
face  equipment  shall  be  required  where 
there  is  a  reasonable  probability  ot  in¬ 
jury  that  can  be  prevented  by  such  equip¬ 
ment.  In  such  cases,  mployers  shall 
^'^ke  conveniently  available  a  type  ot 
.  itector  suitable  for  the  work  to  be 

rformed.  and  employees  shall  use  such 
protectors.  No  unprotected  person  shall 
knowingly  be  subjecred  to  a  harardous 
environmental  condition  Suitable  eye 
protectors  shall  be  provided  where  ma¬ 
chines  or  operations  present  the  hazard 
of  flying  objects,  glare,  liquids.  In.iurious 
radiation,  or  a  combination  of  these  haz¬ 
ards. 

(2)  Protectors  shall  meet  the  follow¬ 
ing  minimum  requirements* 

(I)  They  shall  provide  adequate  pro¬ 
tection  against  the  particular  hazards 
for  which  thev  are  designed. 

(II)  They  shall  be  reasonably  comfort¬ 
able  when  worn  under  the  designated 
conditions. 

(ill)  They  shall  fit  snugly  and  shall  not 
unduly  Interfere  with  the  movements  of 
the  wearer 

(iv)  They  shall  be  durable. 

(V)  They  shall  be  capable  of  being 
disinfected. 


<IU)  A  trailer  shall  be  constructed  so 
that  it  will  follow  substantially  in  the 
path  of  the  towing  vehicle  and  will  not 
whip  or  swerve  dangerously  from  side  to 
side. 

(Iv)  All  vehicles  shall  carry  a  can  con* 
talnlng  s  gallons  or  more  of  water. 

(h)  Systems  mounted  on  farm  vehicles 
for  the  application  of  ammonia.  (1)  This 
paragraph  applies  to  systems  utilizing 
containers  of  250  gallons  capaci^  or  less 
which  are  mounted  on  farm  vehicles  (Im¬ 
plement  of  husbandry)  and  used  for  the 
application  of  ammonia  to  the  soil.  Par¬ 
agraph  (b)  of  this  section  applies  to  this 
paragraph  unless  otherwise  notecL 
Where  larger  containers  are  used,  they 
shall  comply  with  paragraph  (g)  of  this 
section. 

(2)  Design  pressure  and  classification 
of  containers.  (1)  The  minimum  design 
pressure  for  containers  shall  be  250 

PAj.g. 

(ii>  The  shell  or  head  thickness  of  any 
container  shall  not  be  leas  than  three- 
sixteenths  Inch. 

(3)  Mounting  of  containers.  AU  con¬ 
tainers  and  flow-control  devices  shall  be 
securely  mounted. 

(4)  Container  valves  and  accessories. 
(1)  Each  container  shall  have  a  fixed 
liquid-level  gage. 

(U)  The  filling  connection  shall  be 
fitted  with  a  combination  back -pressure 
check  vaive  and  an  excess-flow  valve: 
one  double  or  two  single  back-pressure 
check  valves;  or  a  positive  shutoff  valve 
in  conjunction  with  an  internal  back¬ 
pressure  check  valve  or  an  Internal 
excess-flow  valve 

(ill)  The  applicator  tank  may  be  filled 
by  venting  to  open  air  provided  the 
bleeder  valve  orifice  does  not  exceed 
seven-sixteenths  inch  In  diameter. 

(iv)  Regulation  equipment  may  be 
connected  directly  to  the  tank  coupling 
or  flange.  In  which  case  a  flexible  con¬ 
nection  shall  be  used  between  such  regu¬ 
lating  equipment  and  the  remainder  of 
the  liquid  withdrawal  system.  Regulat¬ 
ing  equipment  not  so  Installed  shall  be 
flexibly  connected  to  the  container  shut¬ 
off  valve. 

(V)  No  excess  flow  valve  la  required  In 
the  liquid  withdrawal  line  provided  tb« 
controlling  orifice  between  the  contents 
of  the  container  and  the  outlet  of  the 
shutoff  valve  does  not  exceed  seven- 
sixteenths  Inch  in  diameter. 

§  1910.112  [ReM>r%cdl 
91910.113  [Rewr^cdl 


(vD  They  shall  be  easily  cleanable. 

<vll)  Protectors  should  be  kept  clean 
and  in  good  repair. 

(3i  Persons  whose  vision  requires  the 
vse  of  corrective  lenses  in  spectacles,  and 
who  are  required  by  this  standard  to  wear 
eye  protection,  shall  wear  goggles  or  spec- 
tMles  of  one  of  the  following  tsrpes : 

(1)  :^>ectacie8  whose  protective  lenses 
provide  optical  correction. 

liD  Goggles  that  can  be  worn  over 
corrective  spectacles  without  disturbing 
the  adjustment  of  the  spectacles. 

(Ui>  Goggles  that  incorp:^rate  correc¬ 
tive  lenses  mounted  behind  the  protective 
lenses. 

(4)  Every  protector  shaP  be  distinctly 
marked  to  facilitate  identification  only 
of  the  manufacturer. 

(5>  When  limitations  or  precautions 
are  indicated  by  the  manufacturer,  they 
shall  be  transmitted  to  the  user  and  care 
taken  to  see  that  such  limitations  and 
precautions  are  strictly  observed. 

(6>  Design,  construction,  testing,  and 
use  of  device,  for  eye  and  face  protection 
shall  be  in  accordance  with  American 
National  Standard  for  Occupational  and 
Educational  Eye  and  Pace  Protection. 
Z87.1-1968. 

k  19)0.134  RMpiratoiT  prot«^ion> 

(ai  Permissible  practice.  (1)  In  the 
control  of  those  occupational  diseases 
caused  ov  breathing  air  contaminated 
vhth  harmful  du.<ita.  fogs,  fumes,  mists, 
gases,  smokes  spravs.  or  vapors,  the  pri¬ 
mary  obtectlve  shall  be  to  prevent  at- 
mospi^enc  contamination.  Ihls  shall  be 
aecrmplished  as  far  as  feasible  by  ac¬ 
cepted  engineering  control  measures  (for 
example,  enclosure  or  confinement  of  the 
operation  general  and  local  ventilation, 
and  substitution  of  less  toxic  materials). 
When  effective,  engineering  controls  are 
not  feasible,  or  while  they  are  being  in¬ 
stituted.  appropriate  respirators  shall  be 
used  pursuant  to  the  following  require¬ 
ments. 

(2)  Respirators  shall  be  provided  by 
the  employer  when  such  equipment  is 
necessarv  to  protect  the  health  of  the 
emniovee  The  emplover  shall  provide 
the  respirators  which  are  applicable  and 
suitable  for  the  purpose  intended.  The 
employer  shall  be  responsible  for  the 
establishment  and  maintenance  of  a  res¬ 
piratory  protective  program  which  shall 
Include  the  requirements  outlined  in 
paragraph  (bi  of  this  section. 

(3>  The  employee  shall  use  the  pro¬ 
vided  respiratory  protection  In  accord- 
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ance  with  Instructions  and  training 
received. 

lb)  RtquiremenU  for  o  mintmai  oc- 
ceptable  program.  <1)  Written  standard 
operating  procedures  governing  the  se¬ 
lection  and  use  of  respirators  shall  be 
establLshed. 

(2>  Respirators  shall  be  selected  on 
the  basis  of  hazards  to  which  (he  worlter 
is  exposed. 

(3>  The  user  shall  be  Instructed  and 
trained  m  the  proper  use  of  respirators 
and  their  iimitations. 

(4)  Where  practicable,  the  respirators 
should  be  assigned  to  individual  workers 
for  their  exclusive  use. 

(5>  Respirators  shall  be  regularly 
cleaned  and  disinfected.  Those  Issued  for 
the  exclusive  use  of  one  worker  should  be 
cleaned  after  each  day's  use.  or  more 
often  if  necessary.  Those  used  by  more 
than  one  worker  shall  be  thoroughly 
cleaned  and  disinfected  after  each  use. 

(6)  Respirators  shall  be  stored  In  a 
convenient,  clean,  and  sanitary  location. 

(7)  Respirators  ui^ed  routinely  shall 
be  in.«;pected  during  cleaning.  Worn  or 
deteriorated  parts  shall  be  replaced.  Res¬ 
pirators  for  emergency  use  such  as  self- 
contained  devices  shall  be  thoroughly 
Inspected  at  least  once  a  month  and  after 
ea(^  use. 

(8)  Appropriate  surveillance  of  work 
area  conditions  and  degree  of  employee 
exposure  or  stress  shall  be  maintained. 

(9)  There  shall  be  regular  inspection 
and  evaluation  to  determine  the  con¬ 
tinued  effectiveness  of  the  prc^am. 

(10)  Persons  should  not  be  assigned 
to  tasks  requiring  use  of  respirators  un¬ 
less  it  has  been  determined  that  they  are 
physically  able  to  perform  the  work  and 
use  the  equipment.  The  local  physician 
shall  determine  wha*  health  and  physical 
conditions  are  pertinent.  The  respirator 
user's  medical  status  should  be  reviewed 
periodically  (for  instance,  annually). 

<ll)  Approved  or  accepted  respirators 
shall  be  u-^ed  when  they  are  available. 
The  respirator  fumisiied  shall  provi(Je 
adequate  nesplratory  protection  against 
the  particular  hazard  for  which  It  is 
designed  in  accordance  with  standards 
e.stebhshed  by  competent  authorities.  The 
U  8.  Department  of  Interior,  Bureau  of 
Mlne.s.  and  the  U.S.  Department  of  Agri¬ 
culture  arc  recognized  as  such  authori¬ 
ties.  Although  respirators  listed  by  the 
DB.  Department  of  Agriculture  continue 
to  be  acceptable  for  protection  against 
specified  pesticides,  the  U.S.  Department 
of  the  interior.  Bureau  of  Mines,  is  the 


agency  now  responsible  for  testing  and 
approving  pesticide  re.spirators. 

ic)  Selection  of  re$virators.  Proper 
selection  of  respirators  shall  be  made  ac¬ 
cording  to  the  guidance  of  American 
National  Standard  Practices  for  Respira¬ 
tory  Protection  Z88  2-1969. 

(d>  Air  quality.  (1)  Compressed  air. 
compressed  oxygen,  licpild  air.  and  liquid 
oxygen  used  for  respiration  shall  be  of 
high  purity.  Oxygen  shall  meet  the  re¬ 
quirements  of  the  United  States  Pharma¬ 
copoeia  for  medical  or  breathing  oxygen. 
Breathing  air  shall  meet  at  least  the  re¬ 
quirements  of  the  specification  for  Grade 
D  breathing  air  as  described  in  Com¬ 
pressed  Ga.s  Associrtion  Commodity 
Specification  G-7. 1-1966.  Compressed 
oxygen  shall  not  be  u.sed  in  supp'.ied-air 
respirators  or  in  open  circuit  self- 
contained  breathing  apparatus  that  have 
previously  used  compressed  air.  Oxygen 
must  never  be  used  with  air  line 
respirators. 

(2)  Breathing  air  may  be  supplied  to 
respirators  from  cylinders  or  air 
compressors. 

(i)  C>iinders  shall  be  tested  and  main¬ 
tained  as  prescribed  in  the  Shipping 
Container  Specification  Regulations  of 
the  Department  ol  Transportation  <49 
CPR  Part  178). 

(ii)  The  compressor  for  supplying  air 
shall  be  equipp^  with  necessary  safety 
and  standby  detices.  A  breathing  air- 
type  compressor  shall  be  used.  Compres- 
tors  shall  be  constructed  and  situated 
to  as  to  avoid  entry  of  contaminated  air 
Into  the  system  and  suitable  in-line  air 
purifying  sorbent  beds  and  filters  in¬ 
stalled  to  further  assure  breathing  air 
quality.  A  receiver  of  sufficient  capacity 
to  enable  the  respirator  wearer  to  escape 
from  a  contaminated  atmosphere  in 
event  of  compressor  failure,  and  alarms 
to  indicate  compressor  failure  and  over¬ 
heating  shall  be  installed  in  the  system. 
If  an  oU-lubricated  compressor  is  used, 
it  shall  bftve  a  high-temperature  or  car¬ 
bon  monoxide  alaim.  or  both.  If  only  a 
high-temperature  alarm  is  used,  the  air 
from  the  comp^-essor  shall  be  frequently 
tested  for  carbon  monoxide  to  insure 
that  it  meets  the  specifications  In  sub¬ 
paragraph  (1)  of  this  paragraph. 

<3)  Air  line  couplings  shall  be  Incom¬ 
patible  w'ith  outlets  for  other  gas  sys¬ 
tems  to  prevent  inadvertent  servicing  of 
air  line  respirators  with  nonrespirable 
ga.ses  or  oxygen. 

<4)  Breathing  gas  containers  shall  be 
mailed  in  accordance  with  American 


National  Standard  Method  of  Marking 
Portable  Compressed  Gar.  Containers  to 
Identify  the  Material  Contained.  Z46.1- 
1954.  Federal  Specification  BB-A-1034a. 
June  21.  1968,  Air.  Compressed  for 
Breathing  Purposes;  or  Interim  Federal 
Si>ectflcation  GG -B-00675b.  April  27 
1965.- Breatliing  Apparatus,  Self-Con¬ 
tained. 

(c)  Use  of  respirators,  ri)  standard 
procedures  shall  be  developed  for  respi¬ 
rator  ase  These  should  include  all  infor¬ 
mation  and  guidance  necessary  for  their 
proper  selection,  u.se.  and  care.  Possible 
emergency  and  routine  u.ses  of  respira¬ 
tors  should  be  anticipated  and  planned 
for. 

(2)  The  correct  respirator  shall  be 
specified  for  each  Job  The  respirator 
type  is  usually  specified  In  the  work  pro¬ 
cedures  by  a  qualified  Individual  super 
vi-sing  Uie  respiratory  protective  program. 
The  individual  issuing  them  shall  be 
adequately  ln.^trucled  to  Insure  that  the 
correct  respirator  Is  issued.  Each  respira¬ 
tor  permanently  assigned  to  an  indi¬ 
vidual  should  be  durably  marked  to  in¬ 
dicate  to  whom  it  was  assigned.  This 
mark  shall  not  affect  the  respirator  per¬ 
formance  in  any  way.  The  date  of  issu¬ 
ance  should  be  recorded. 

(3)  Written  procedures  shall  be  pre- 
paied  covering  safe  use  of  respirators  in 
dangerous  atmospheres  that  might  be 
encountered  in  norma]  ot>erations  or  in 
emergencies  Personnel  shall  be  familiar 
with  these  procedures  and  the  available 
respirators. 

(i)  In  areas  where  the  wearer,  with 
failure  of  the  respirator,  could  be  over¬ 
come  by  a  toxic  or  oxygen-deficient 
atmosphere,  at  least  one  additional  man 
shall  be  piesent.  Communications  <  visual, 
voice,  or  signal  line)  shall  be  maintained 
between  both  or  all  individuals  pre.^ent 
Planning  shall  be  such  that  one  individ¬ 
ual  will  be  unaffected  by  any  likely  inci¬ 
dent  and  liave  the  proper  rescue  enuip 
ment  to  be  able  to  assist  the  other <8>  to 
case  of  emergency. 

<li)  When  self-contained  breathing 
apparatus  or  ho.«e  ma-^^ks  with  blowers 
are  used  m  atmospheres  Immediately 
dangerous  to  life  or  health,  standby  men 
m*Lst  be  present  with  suitable  re.scue 
equipment. 

(lii)  Pers(ms  aslng  air  line  respirators 
in  atmospheres  immediately  hazardous 
to  life  or  health  shall  be  equipped  with 
safety  harne.sses  and  safety  lines  for  lift¬ 
ing  or  removing  persons  from  hazardous 
atmospheres  or  other  and  equivalent 


provisions  for  the  rescue  of  person*  from 
hazardous  atmo.«pheres  shall  be  used.  A 
standby  man  or  men  with  suitable  self- 
contained  breathing  apparatus  shall  be 
at  the  nearest  fresh  air  base  for  emer¬ 
gency  rescue. 

(4»  Respiratory  protection  is  no  bet¬ 
ter  than  the  respirator  in  use.  even 
though  It  is  worn  conscientiously  Fre¬ 
quent  random  Inspections  shall  be  con¬ 
ducted  by  a  qualified  individual  to  as¬ 
sure  that  re.'^pirators  are  properly  se¬ 
lected.  used,  cleaned,  and  maintained. 

(5)  For  safe  use  of  any  respirator.  It 
Is  essential  that  the  u.ser  be  properly  in¬ 
structed  in  its  selection,  use.  and  main¬ 
tenance.  Both  supervisors  and  workers 
shall  be  so  instructed  by  competent  per¬ 
sons.  Training  shall  provide  the  men  an 
opportunity  to  handle  the  respirator, 
have  it  fitted  properly,  test  its  face-piece- 
to-face  seal,  wear  it  in  normal  air  for 
a  long  familiarity  period,  and.  finally, 
to  wear  it  in  a  test  atmosphere. 

<1)  Every  respirator  wearer  shall  re¬ 
ceive  fitting  instructions  Including  dem¬ 
onstrations  and  practice  in  how  the  res¬ 
pirator  should  be  worn,  how  to  adjust  it. 
and  how  to  determine  if  It  fits  properly. 
Respirators  shall  not  be  worn  when  con¬ 
ditions  prevent  a  good  face  seal.  Such 
conditions  may  be  a  growth  of  beard, 
sideburns,  a  skull  cap  that  projects  under 
the  facepiece,  or  temple  pieces  on  glasses. 
Also,  the  absence  of  one  or  both  dentures 
can  .seriously  affect  the  fit  of  a  facepiece 
The  worker's  diligence  in  observing  these 
factors  shall  be  evaluated  by  periodic 
check.  To  assure  proper  protection,  the 
facepiece  fit  shall  be  checked  by  the 
wearer  each  time  he  puts  on  the  respira¬ 
tor  This  may  bo  done  by  following  the 
manufacturer's  facepiece  fitting  instruc¬ 
tions. 

(li)  Providing  respiratory  protection 
for  individuals  wearing  corrective  glasses 
is  a  serious  problem.  A  proper  seal  cannot 
be  established  if  the  temple  bars  of  eye 
glns.^es  extend  tlmmgh  the  sealing  edge 
of  the  full  facopiete  As  a  temporary 
measure,  glas.-^rs  with  short  temple  bars 
or  without  temple  bars  may  be  taped  to 
the  wearer's  head.  Wearing  of  contact 
lenses  in  contaminated  atmospheres  with 
a  respirator  shall  not  be  allowed  Sys¬ 
tems  have  been  developied  for  mounting 
corrective  lenses  inside  full  facepieces. 
When  a  workman  must  wear  corrective 
lenses  as  part  of  the  facepiece.  Uie  face- 
piece  and  lenses  shall  be  fitted  by  quali¬ 
fied  individuals  to  provide  good  vision 
comfort,  and  a  gas -Ught  seal. 
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(Ill)  If  corrective  spectacles  or  goggles 
are  required,  they  shall  be  worn  ao  as 
not  to  aflect  the  fit  of  the  facepiece 
Proper  selecUon  of  equipment  will  mini¬ 
mize  or  avoid  this  problem. 

(f)  Maintenance  and  care  of  respira¬ 
tors.  (DA  program  for  maintenance  and 
care  of  re^lrators  shall  be  adjusted  to 
the  type  of  plant,  working  conditions, 
and  hazards  involved,  and  shall  include 
the  foUowlng  basic  services  : 

(1)  Inspection  for  defects  (including 
a  leak  check). 

(il)  Cleaning  and  dlsinfecUng. 

(ill)  Repair. 

(Iv)  Storage 

Equipment  shall  be  properly  maintained 
to  retam  its  original  effectiveness. 

(2)  (i>  All  respirators  shall  be  in¬ 
spected  routinely  before  and  after  each 
use.  A  respirator  that  Is  not  routinely 
used  but  Is  kept  ready  for  emergency 
use  Shan  be  inspected  after  each  use 
and  at  least  monthly  to  assure  that  it  is 
in  satisfactory  working  condition. 

(U)  Self-contained  breathing  appara¬ 
tus  .nhall  be  Inspected  monthly  Air  and 
oxygen  cylinders  shall  be  fully  charged 
according  to  the  manufacturer's  InsUruc- 
tlons.  It  shall  be  determined  that  the 
regulator  and  warning  devices  funeUon 
properly. 

(Ill)  Respirator  Inspection  shall  In¬ 
clude  a  check  of  the  tlghtnett  of  con¬ 
nections  and  the  condition  of  the  face¬ 
piece.  headbands,  valves,  connecting 
tube,  and  canisters.  Rubber  or  elastomer 
parts  shall  be  Inspected  for  pliability 
and  slgTLs  of  deterioration.  Stretching 
and  manipulating  rubber  or  elastomer 
parts  with  a  massaging  action  will  keep 
them  pliable  and  flexible  an(f  prevent 
them  from  taking  a  set  during  storage. 

(tv)  A  record  shall  be  kept  of  inspec¬ 
tion  dates  and  findings  for  respirators 
maintained  for  emergency  use. 

(3)  Routinely  used  respirators  shall 
be  collected,  cleaned,  and  disinfected  as 
frequently  as  necessary  to  Insure  that 
proper  protection  Is  provided  for  the 
wea-er.  Elach  worker  should  be  briefed 
on  the  cleaning  procedure  and  be  assured 
that  he  will  always  receive  a  clean  and 
disinfected  respirator.  Such  assurances 
are  of  greatest  significance  when  respira¬ 
tors  are  not  individually  assigned  to 
workers.  Respirators  maintained  for 
emergency  use  shall  be  cleaned  and  dls* 
infected  after  each  use. 

(4)  Replacement  or  repairs  shall  be 
done  only  by  experienced  persons  with 


parts  designed  for  the  respirator.  No 
attempt  shall  be  made  to  replace  com¬ 
ponents  or  to  make  adjustment  or  re¬ 
pairs  beyond  the  manufacturer's  recom¬ 
mendations.  Reducing  or  admission 
i^ves  or  regulators  shall  be  returned 
to  the  manufacturer  or  to  a  trained 
technician  lor  adjustment  or  repair. 

(5)  (i)  After  inspection,  cleaning, 
and  necessary  repair,  respirators  shall 
be  stored  to  prot^  against  dust,  sun¬ 
light,  heat,  extreme  cold,  excessive 
moisture,  or  damaging  chemicals  Res¬ 
pirators  placed  at  stations  and  work 
areas  for  emergency  use  should  be 
quickly  accessible  at  all  times  and 
should  be  stored  in  compartments  built 
for  the  purpose.  The  compartments 
ahould  be  clearly  marked.  Routinely 
used  respirators,  such  os  dust  respira¬ 
tors,  may  be  placed  In  plastic  bags.  Res¬ 
pirators  should  not  be  stored  In  such 
places  as  lockers  or  tool  boxes  unless 
they  are  in  carrying  cases  or  cartons. 

(U)  Respirators  should  be  packed  or 
stored  so  that  the  facepiece  and  exhala¬ 
tion  valv<'  will  rest  In  a  normal  position 
and  function  will  not  be  impaired  by 
the  elastomer  setting  In  an  abnormal 
position 

(ill)  Instructions  for  proper  storage 
of  emergency  respirators,  such  as  gas 
masks  and  self-contained  breathing 
apparatus,  are  found  In  “use  and  care'* 
Instructions  usually  mounted  inside  the 
carrying  case  lid. 

(g)  Identification  of  gas  mask  cawfJ- 
fers.  (1)  The  primary  means  of  identify¬ 
ing  a  gas  mask  canister  shall  be  by  means 
of  properly  worded  labels.  The  secondary 
means  of  Identifying  •  gas  mask  canister 
shall  be  by  a  color  code. 

(2)  All  who  issue  or  use  gas  masks  fall¬ 
ing  witliin  the  scope  of  this  section  shall 
see  that  all  gas  mask  canisters  purchased 
or  used  by  tliem  a-re  properly  labeled  and 
colored  in  accordance  with  these  require¬ 
ments  before  they  are  placed  in  service 
and  that  the  labels  and  colors  are  prop¬ 
erly  maintained  at  all  times  thereafter 
until  the  canisters  have  completely 
served  their  purpose, 

(3)  On  each  canist^  shall  appear  in 
bold  letters  the  following: 

(D— 

Canister  for - - - 

(Name  for  atmospheric  contaminant) 
or 

Type  N  Oaa  Mask  Canister 

(11)  In  addition,  essentially  the  fol¬ 
lowing  wording  shall  appear  beneath  the 
appropriate  phrase  on  the  canister 


label*  “For  respirators'  protection  in  at- 
mosphcro.s  containing  not  more  than 
- percent  by  volume  of _ ... _ _ 

^anirof  atma*‘phrnc  conuiminant) 

l^i)  All  of  the  markings  specified  above 
should  be  placed  on  Uic  ina’^t  (  on:>j^  uou.« 
surface  or  surfaces  of  tlie  conisl^ 

Canisters  having  a  spceiaTinrl)- 
efficiency  filter  lor  protection  ag.iiiist 
radionuclides  and  other  highly  toxic  par¬ 
ticulates  shall  be  labeled  with  a  state¬ 
ment  of  the  type  and  dcgrcjo  of  protec¬ 
tion  afforded  bv  the  filler.  The  label 
shall  be  affixed  to  the  neck  end  of.  or  to 
the  gray  stripe  which  is  around  and  near 
the  lop  of.  the  cnni.vler.  Tlio  degree  of 
protection  shall  be  marked  as  the  per¬ 
cent  of  penetration  of  the  canister  bv 
a  0  3-micron-dlamctcr  dioctvl  phth.'»l.atc 
(DOP)  smoke  at  a  flow  rate  of  85  liters 
per  minute. 


Organic  vapors............. 

Ammonia  gas.... . . . 

Acid  gabes  and  ammunia  gas. 


(5)  Each  canl.ster  shall  have  a  label 
warning  Uiat  ga.s  ni.isks  hhould  be  used 
only  in  atmo.'phcros  contnininn  suffi¬ 
cient  oxygen  to  support  life  (at  Ira.’-t  16 
pcn\nt  by  volume),  since  gas  inai;k 
canisters  arc  only  designed  tc  neiitrali/r 
or  remove  contammnnis  from  the  air. 

(6)  pMach  k;\s  mask  canister  shall  be 
painted  a  di.^tlnctlve  color  or  combina¬ 
tion  of  colors  indicated  ii.  Table  1-1.  All 
colors  used  slv.ill  be  such  that  they  are 
clc.'»rly  identifiable  by  the  user  and 
clearly  distingui-'hnble  from  one  anotlier. 
Tlie  color  cor.i.ng  used  shall  offer  a  high 
degree  of  reM.*-tance  to  chipping,  sealing, 
peeling,  blistering,  fading,  and  the  effects 
of  the  ordinary  atmospheres'  to  which 
they  may  be  expo«^ed  under  normal  con¬ 
ditions  of  btornre  and  use.  Appropri¬ 
ately  colored  pressure  semitive  tape 
may  be  used  for  the  stripes. 


White 

White  with  ^-inch  green  stripe  completely 
around  the  cai'iater  near  the  hnttom. 

White  «lth  t^-lcch  yellow  stripe  completely 
around  the  canister  near  the  bottom. 

Black. 

Green. 

Green  with  *4 -inch  white  stripe  completely 
around  the  canister  near  the  bottom. 

Blue. 

Yellow, 

Tetiow  with  *2*iwch  blue  stripe  completely 
around  the  canister  near  the  bottom 

Brown. 


Carbon  monoxide. ........................  Blue. 

Acid  gases  and  organic  vapors _ ..........  Yellow, 

Hydrocyanic  acid  gas  and  chloroplcrln  vapor.  Tetiow  with  *2*iwch  blue  stripe  completely 
around  the  canister  near  the  bottom 
Acid  gases,  organic  vapors,  and  ammcnla  '  Brown, 
gases. 

Radioactive  materlaU.  excepting  tnttum  and  Purple  (Magenta), 
noble  gases. 

Particulates  (dusts,  fumes,  mists,  fogs,  or  Canister  color  fur  contaminant,  as  designated 
smokes)  In  oomblnatlun  with  any  of  the  above,  with  H-tnch  gray  stripe  completely 
above  gases  or  vapors  around  the  canister  near  the  top 

All  of  the  above  atmospheric  contaminants..  Red  with  ^-tneh  gray  stripe  completely 
around  the  canister  near  the  top. 

*Oray  shall  act  be  assigned  as  the  main  color  for  a  canister  designed  to  remove  acids  or 
vapors. 

Nora:  Orange  shall  be  need  as  a  eompleta  body,  or  stripe  color  to  represent  gases  not 
Included  in  this  table  The  user  will  need  to  refer  to  the  canister  label  to  determine  the 


Helmets  for  the  protection  of  heads  of 


National  Standard  Safety  Requirements 
for  Industrial  Head  Protection.  Z89.U 
1969. 


occupational  workers  from  Impact  and  §1910.136  Occupaiional  foot  protec- 
penetration  from  falling  and  flying  ob-  (ion. 

Jects  and  from  limited  electric  shock  and  Safety-toe  footwear  for  employees 
burn  shall  meet  tlie  requirements  and  shall  meet  the  requirements  and  speci- 
speclflcauons  esUbllshed  m  American  fications  In  American  National  Stand- 
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Title  29— Lobor 


ard  for  Men’s  Safety-Toe  Footwear. 
Z41. 1-1967. 

g  1910.137  Klortrical  protective  device*. 

Rubber  protective  equipment  for  elec¬ 
trical  workers  shall  conform  to  the  re¬ 
quirements  established  In  the  American 
Natioiicl  Standard.s  Institute  Standards 
a^  specified  in  the  following  list: 

rtrm  Standnrd 


around  electric  (R196a) . 

apparatus 

RuMj-r  insulating  J®  *  -1970. 

blvnkets 

Rubber  iDEUlatlng  hoods  J62-1950 
(R196a). 

Rubber  Insu'.atlng  line  Je  1-1950 
hose  (R19S2) 

Rub'^er  insulating  J6.6-t962. 

slee\et. 

%  1910.13R  FfTrciiw  d«lt^. 

<tt»  The  provisions  of  thi.s  Subpart  X 
shall  become  effective  on  Augu.*it  27, 1971, 
except  that : 

<  1  >  Any  provt^^lon  in  any  other  section 
of  this  5UbpHrt  which  contains  m  itself  a 
specific  eflfcUve  date  or  Umc  lim>taiMm 
shall  become  effective  on  such  date  or 
shall  apply  in  accordance  with  such 
limluitlon;  and 

(2i  If  any  standard  In  41  CFR  Part 
5C-204.  other  than  a  national  consensus 
standard  incorporated  by  reference  In 
f  50-204  2(aMli.  Is  or  becomes  ap¬ 
plicable  at  any  time  to  any  emplojrment 
and  place  of  employment,  by  virtue  of 
the  Walsh-Healey  Public  Contracts  Act, 
or  the  Service  Controvt  Act  of  1965.  or  the 
National  Foundation  on  Arts  and  Hu¬ 
manities  Act  of  1965.  any  corre«ipondlng 
estabhst'.ed  Federal  standard  In  this  Sub¬ 
part  I  which  i.*!  derived  from  41  CFR  Part 
50-204  sl.all  also  become  tffecUve  and 
shall  be  anpiicable  to  such  employment 
and  place  of  employment,  on  the  same 
date. 

§  1910-1.39  Sn.iirroiof  Rl«n.l.vrd*. 

Sec.  Source 

1910  132  .......  41  CTO  60-204  7. 

1910  133<a)  ....  AVSI  ZP?  1  nes.  ry«  sod 

K*c«  Prot^Mon 

1910  134  ......  AN.SI  K88  2-1069,  Standard 

Praettr*  for  Respiratory 
p-o'e<’rjon 

1910  134  Arsi  Rn  1  1907  Indentl- 

Tabic  1-1  fleatton  of  Oaa  Maak 

Canis^T. 

1010 136  ......  A^N'I  /.99  1-1989  Safety 

Requtr-meru  for  Indua- 
trlal  Head  Protection. 


Sec.  Source 

loio.ise  ... _  ANSI  Z4I  1-1967.  Menl 

Safety-Toe  Footwear. 

1010.137  ......  ANSI  Z9  4-1968  VenrlU- 

tion  and  Safe  Practtcea 
of  Abrasive  Blaailng  Op- 
eratlona. 

§  1910.1 10  Standard*  orsenizHtior  u 
SpeciAc  standards  of  the  following  or¬ 
ganization  have  been  referenced  in  this 
part  Copies  of  the  referenced  materials 
may  be  obtained  from  the  Issuing  or¬ 
ganization. 

American  National  Standards  Institute.  1430 
Broadway.  New  York.  NY  lOOlB. 

Subport  J-— Generol  Envtronmentol 
Controls 
§1910.141  Sanitation. 

(a>  General — (!)  Scotw,  This  section 
applies  to  permanent  places  of  em¬ 
ployment. 

(2)  Definitions  aj>v^icahte  to  this  sec- 
tion.  (i)  'T^ivatory**  means  a  basin  or 
similar  vessel  u.sed  exclasivcly  for  wash¬ 
ing  of  the  hands,  arms,  faces,  and  head. 

lil)  “Nonwater  carriage  toilet  facil¬ 
ity.’’  means  a  toilet  facility  not  connected 
to  a  sewer. 

(iii»  “Number  of  employees”  means, 
unless  otherwise  specified,  the  maximum 
number  of  employees  present  at  any  one 
time  on  a  regular  shift. 

(Iv)  ‘‘Personal  service  room.”  means  a 
room  used  for  a(  Uvities  not  directly  con¬ 
nected  with  the  production  or  service 
function  performed  by  the  establishment. 
Such  activities  Include,  but  are  not  lim¬ 
ited  to.  first-aid.  medical  services,  dress¬ 
ing,  showering,  toilet  use,  washing,  and 
eating. 

<v>  “Potable  water”  means  water 
which  meets  the  quality  standards  pre¬ 
scribed  in  the  U.S  Public  Health  Service 
Drinking  Water  Standards,  published  In 
42  CFR  part  72.  or  water  which  Is  ap¬ 
proved  for  drinking  purposes  by  the  State 
or  local  authority  having  jurl^lctlon. 

(vl)  “Toilet  facility.”  means  a  fixture 
maintained  within  a  toilet  room  for  the 
purpose  of  defecation  or  urination,  or 
both. 

(vli)  “Toilet  room.”  means  a  room 
maintained  within  nr  on  the  premises 
of  any  place  of  employment,  containing 
toilet  facilities,  for  u'^e  by  employees. 

(viil)  “Toxic  material”  means  a  mate¬ 
rial  in  concentration  or  amount  which 
exceeds  the  applicable  limit  established 
by  a  standard,  such  as  §9  1910.1000  and 
1910.1001  or.  in  the  absence  of  an  appli¬ 


cable  standard,  which  is  of  such  toxicity 
so  as  to  constitute  a  recognized  hazard 
that  is  cai^sing  or  is  likely  to  cause  death 
or  serious  physical  harm. 

(lx)  “Urinal”  means  a  toilet  facility 
maintained  within  a  toilet  room  for  the 
sole  purpose  of  urination. 

<x)  “Water  closet”  means  a  toilet  fa¬ 
cility  maintained  within  a  toilet  room  for 
the  purpose  of  both  defecation  and  uri¬ 
nation  and  which  is  flu.shed  with  water. 

(xi>  “Wet  process”  means  any  process 
or  operation  In  a  workroom  which  nor¬ 
mally  results  in  surfaces  upon  which  em¬ 
ployees  may  walk  or  stand  becoming  wet. 

(3)  Housekeeping.  (1)  AU  places  of 
employment  shall  be  kept  clean  to  the 
extent  that  the  nature  of  the  work 
allows. 

(ID  The  floor  of  every  workroom  shall 
be  maintained,  so  far  as  practicable.  In 
a  dry  condition.  Where  wet  processes  are 
used,  drainage  shall  be  maintained  and 
false  floors,  platforms,  mats,  or  other  dry 
standing  places  shnll  be  provided,  where 
practicable,  or  appropriate  waterproof 
footgear  shall  be  pro\  ided. 

dlD  To  fac  llltate  eleaning.  every  floor, 
working  place,  and  passageway  shall  be 
kept  free  from  protnidlng  nails,  splin¬ 
ters.  loos"  boards,  and  unnecessary  holes 
and  openings. 

(4)  Waste  disposal.  (D  Any  recepta¬ 
cle  ased  for  putresclblc  solid  or  liquid 
waste  or  refuse  shall  be  so  constructed 
that  It  does  not  leak  and  may  be  thor¬ 
oughly  cleaned  and  maintained  in  a 
sanilarv  condition.  Such  a  receptacle 
shall  be  equipped  with  a  solid  tight- 
fitting  cover,  unless  It  can  be  maintained 
In  n  sanitary  condition  uiDiout  a  cover. 
This  requirement  does  not  prohibit  the 
use  of  receptacles  which  arc  designed  to 
permit  tile  maintenance  of  a  sanltai'y 
condition  without  regard  to  the  afore¬ 
mentioned  requirements. 

(ID  All  sweepings,  solid  or  liquid 
wa.siei.  rrfu.se.  and  garbage  shall  be  re¬ 
moved  in  ruch  a  manner  ns  to  avoid  ere 
atlng  a  menace  to  health  and  as  often 
a.s  nece'ss.'ii’y  or  appropriate  to  maintain 
the  t>Iace  of  emidoymcpt  In  a  sanitary 
condition. 

(5)  Vermin  control  Fvery  enclosed 
workplace  shall  be  so  constructed. 
equtpi>ed.  and  malniained.  so  far  as  rea¬ 
sonably  practicable,  ns  to  prevent  the 
entrance  or  h-arborage  of  rodents.  In¬ 
sects.  and  other  vermin.  A  continuing 
and  effective  extermination  program 
shall  be  instituted  where  their  presence 
is  detected. 


(b)  Water  supply. — (1)  Fofable  wa¬ 
ter.  (1)  Potable  water  shall  be  provided 
in  all  places  of  employment,  for  drink¬ 
ing.  washing  of  the  person,  cooking, 
washing  of  foods,  washing  of  cooking  or 
eating  utensils,  washing  of  food  prepa¬ 
ration  or  processing  premises,  and  per¬ 
se^  service  rooms. 

iU)  Drinking  fountain  surfaces  which 
become  wet  during  fountain  operation 
shall  be  constrtirted  of  materials  imper¬ 
vious  to  water  and  not  subject  to  oxida¬ 
tion.  The  nozzle  of  the  fountain  shall  be 
at  an  angle  and  so  located  to  prevent 
the  return  of  water  m  the  Jet  or  bowl 
to  the  nozzle  oilfice.  A  guard  shall  be 
provided  over  the  nozzle  to  prevent  con¬ 
tact  with  the  nozzle  by  the  mouth  or 
nose  of  peri^ons  using  the  drinking  foun¬ 
tain.  The  drain  from  the  bowl  of  the 
fountain  shall  not  have  a  direct  physical 
conne^jjpn  with  a  waste  pipe,  unless  it  Is 
trappodi 

(liD  Portable  drinking  water  dis¬ 
pensers  shall  be  designed,  constructed, 
and  serviced  .so  th.it  sanit^  conditions 
are  maintained,  shall  be  capable  of  being 
cl^d.  and  shall  be  equlpp^  with  a  tap. 

^v)  Ice  in  contact  with  drinking 
water  shall  be  made  of  potable  and 
maintained  In  a  sanitary  conditl^ 

(V)  Open  containers  such  a«  Mirels, 
pails,  or  tanks  for  drinking  water  from 
which  the  water  must  be  dipped  or 
poured,  whether  or  not  they  are  fitted 
a  cover,  are  prohibited. 

^D  A  common  drinking  cup  and 
otner  common  utensils  are  prohibited. 

(viD  Where  single  service  cups  (to  be 
used  but  once)  are  supplied,  both  a 
sanitary  container  for  the  unused  cups 
and  a  receptacle  for  dIgno.sing  of  the  used 
cups  shall  be  provldeTl 

(2)  Notpotahlr  tro^.  (I)  Out1(?ts  for 
nonpotable  water.  siKh  as  water  for  In¬ 
dustrial  or  flrcflrhting  purposes,  shall  be 
posted  or  otherwise  marked  in  a  man¬ 
ner  that  will  Indicate  clearly  that  the 
water  Is  unsafe  and  Is  not  to  be  ased  for 
drinking,  wasl.ing  of  the  person,  cooking, 
wa.'-hing  of  food,  washing  of  cooking  or 
eating  uteaslls.  washing  of  fxXid  prepara¬ 
tion  or  processing  premises,  or  personal 
service  rooms,  or  for  washing  clothes. 

MD  Construction  of  nnnixitable  water 
system.?  or  systems  carrying  any  other 
nonpotable  .substance  .shall  be  such  as 
to  prevent  backflow  or  bncksipl.onage 
into  a  potable  water  system. 

(ill)  Nonpotable  water  shall  not  be 
used  for  wAshing  any  portion  of  the 
person,  cooking  or  eating  utensils,  or 
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clothing  Nonpotable  water  may  be  used 
for  cleaning  work  premises,  other  than 
food  processing  and  preparation  prem¬ 
ises  and  personal  service  rooms:  Pro- 
tnded.  That  tills  nonpotable  water  does 
not  coTitum  concentrations  of  chemicals, 
fecal  colttorm,  or  ot  her  substances  which 
could  create  insanitary  conditions  or  be 
harmful  to  employees. 

(c)  Toilet  factitfies — ^  General.  (D 
Except  as  tjUierwise  InaTcatedJn  this 
subdivision  Qj  toliet  faclUtlesrm  toilet 
rooms  separi^  for  each  se^  shaTHie  prg^ 
vldcd  in  all  places  of  Employment 
accordance  with  table  J-1  of  this  section. 
The  number  of  facilities  to  be  provided 
for  each  sex  shall  be  based  on  the  num¬ 
ber  of  employees  of  that  sex  for  whom 
Uie  facilities  arc  furnished  Where  Collet 
rooms  will  be  occupied  bv  no  more  than 
one  person  at  a  time,  can  be  locked  from 
the  in.side,  and  contain  at  least  one  water 
closet,  separate  toilet  rooms  for  each  sex 
need  not  be  provided.  Where  such  single¬ 
occupancy  rooms  have  more  than  one 
toilet  facility,  only  one  such  facility  In 
each  toilet  rrxim  shall  be  counted  for  the 
purpose  of  table  J-1. 


Number  of  einployeM; 


16  to  38 .  3. 

36  to  66 .  3. 

66  to  60 .  4. 

81  to  no _ _  6. 

Ill  to  160 .  6 

Over  160........  t  addltlone!  6tture  for 

each  additicnal  40 
•mployets. 

*  Where  totlet  fecllitles  wi'I  not  be  used  by 
women,  urinuls  may  be  provided  Instead  of 
water  closets,  except  that  the  number  of 
water  closetj  In  such  case*  shall  not  be  re- 
dttced  to  less  than  %  of  the  minimum  speci¬ 
fied 

(ID  The  requirements  of  subdivision 
(D  of  this  subparagraph  do  not  apply  to 
mobile  crews  or  to  normally  unattended 
work  locations  so  long  as  employees 
working  at  tiiese  loca  tons  have  trans¬ 
portation  ixjuiiCdtAUly  available  to 
nearby  toilet  laciutifrs  which  meet  the 
other  requirements  of  this  suopara- 
graphj 

utD  The  sew’figc  disposal  method  shall 
not  cnounger  the  health  of  employees. 

fiv)  When  persons  other  than  em¬ 
ployees  are  permitted  the  use  of  toilet 
fiiciuticf.  on  the  premLoe,  the  number  of 
such  facilities  sliall  be  appropriately  in¬ 
creased  In  accordance  with  tabic  J-1  of 


this  section  In  determining  the  minimum 
number  of  toilet  facilities  required. 

(V)  Toilet  paper  with  holder  shall  be 
provided  for  every  water  closet. 

(Vi)  Covered  receptacles  shall  be  kept 
in  all  toilet  rooms  used  by  women. 

(vlD  For  each  three  required  toilet 
fecllitles  at  least  one  lavatory  shall  be 
located  either  in  the  toilet  room  or  ad¬ 
jacent  thereto.  Where  only  one  or  two 
toilet  facilities  are  provided  at  least  one 
lavatory  so  located  shall  be  provided. 

(2)  Construction  of  toilet  rooms.  <1) 
Each  water  closet  shall  occupy  a  .separate 
compartment  with  a  door  and  walb  or 
partiUons  between  fixtures  sufficiently 
high  to  assure  privacy. 

(ID  In  all  totlet  rooms  installed  on  or 
after  August  31,  1971,  the  floor  and  side¬ 
walls.  Including  the  angle  formed  by  the 
fiuor  and  sidewalb,  and  excluding  door¬ 
ways  and  entrances,  shall  be  watertight. 
The  sidewalls  shall  be  watertight  to  a 
height  of  at  least  5  inches. 

(Hi)  The  floors,  walls,  ceilings,  parti¬ 
tions.  and  doors  of  all  toUet  rooms  sliall 
be  of  a  fmbh  that  can  be  easily  cleaned. 
In  installations  made  on^or  after  Au¬ 
gust  31, 1971,  cove  bases  shall  be  provided 
to  facilitate  cleaning. 

(3)  Con.vfrucffon  and  installation  of 
toilet  facilities,  (i)  Every  water  carriage 
toilet  facility  shall  be  set  entirely  free 
and  open  from  all  enclosing  structures 
and  shall  be  so  installed  that  the  space 
around  the  facility  can  be  eAslly  cleaned. 
Thb  provblon  does  not  prohibit  the  use 
of  wall-hung-type  water  closets  or  uri¬ 
nals. 

(11)  Every  water  closet  shall  have  a 
hinged  seat  made  of  substantial  mate¬ 
rial  having  a  nonabsorhent  finish.  Seats 
installed  or  replaced  alter  June  4.  1973. 
shad  be  of  the  open-frnitt  type. 

(ilD  Nonwater  carriage  toilet  factllttee 
ana  dt.)iy)sai  shall  be  in  accord¬ 

ance  with  5  1910. 14^ 

(rt)  Washing  yacilities. — (1)  Oen- 
eral.  Washtnr  facilities  shall  be  main¬ 
tained  in  a  sanitary  condition. 

La7^atories.  (1)  Lavatories  shall 
be  made  ^ailable  in  a'1  places  of  em- 
pjoyment^  accordance  with  the  require¬ 
ments  foi^vatones  as  set  forth  In  table 
J-2  of  thu  section.  In  a  multiple-use 
lavatoT,  24  lineal  inches  of  wash  sink  or 
20  inches  of  a  cirouiar  ba^in,  when  pro¬ 
vided  with  water  outiets  for  each  space, 
shad!  ^  considered  equivalent  to  one 
lavatom  The  requirements  of  this  mb- 
di\lslor  do  not  apply  mobile  crews  or 
to  normally  unattended  work  locations  if 


employees  working  at  these  locations 
have  transportation  readily  available  to 
nearby  washing  facilities  which  meet  the 
other  requirements  of  thb  paragraph. 


(ii)  Each  lavatory  shall  be  provided 
with  hot  and  cold  ruiuung  water,  or 
teptd  ruiuiing  water. 

(til)  Hand  soap  or  similar  cleansing 
agents  sliali  be  provided. 

(iv)  Individual  hand  towels  or  sections 
thereof,  of  cloth  or  paper,  warm  air 
blowers  or  clean  individual  sections  ot 
continuous  cloth  toweling,  convenient  to 
th^|avatories.  shall  be  provided. 

jTv)  Receptacles  shall  be  provided  for 
d^osal  of  used  toweb. 

(Vi)  Warm  air  blowers  shall  provide 
air  at  not  lesc  man  90*  F  and  shall  have 
means  to  automatically  prevent  the  ab- 
charge  of  air  exceeding  140*  P 

(viD  Electrical  components  of  warm 
air  blowers  shall  meet  Hie  requirements 
of  subpart  S  of  this  paTn 

(3)  Showers.  (1)  Whenever  showers 
are  required  by  a  particular  standard, 
the  showers  shall  be  provided  in  accord¬ 
ance  With  subdivisions  (il)  through  (v> 
of  thb  .’mbparagraph 

(ID  One  shower  shall  be  provld**d  for 
each  10  employees  of  each  sex.  or  nu¬ 
merical  fraction  thereof,  who  are  re¬ 
quired  to  shower  during  the  same  shift. 

(iiD  Body  soap  or  other  apfironrlate 
cleaning  agents  convenient  to  the  show- 
ers  shah  be  provided  A'^  specified  in  para¬ 
graph  «d»  »2)  (ill)  of  tlib  section. 

(iv)  Show'ers  shall  be  provided  with 
hot  and  cold  water  feeding  a  common 
di.’icharKe  ii  ne. 

(v)  Employees  who  use  showers  shall 
be  provided  with  Individual  clean  loweb 

ie)  Change  room.  Whenever  em¬ 
ployees  are  required  by  a  pitrtlcuiof 
standard  to  wear  pmiectwe  clclhlug  be- 
caiise  of  the  possibility  of  contamination 
With  toxic  materiab.  change  rooms 
equipped  with  storage  facilities  for 
street  clothes  an<l  separate  stori^e  fa¬ 


cilities  for  the  protective  clothing  shall 
be  provided. 

Ffi  Clothes  drying  facilities.  Where 
worling  clothes  are  provided  by  the  em¬ 
ployer  and  become  wet  or  are  washed 
between  shifts,  provblon  shall  be  mads 
to  insure  that  such  clothing,  b  dry  tM- 
,  fore  reus^ 

(g)  <?ons«mpff(m  of  food  and  beoer- 
ages  on  the  premises.  iD  Applicafion. 
This  paragraph  shaU  apply  only  where 
employees  are  permitted  to  consume 
food  or  beverages,  or  both,  on  the 
prembei>. 

(2)  Eating  and  drinking  areas.  No 
employee  shall  be  allowed  to  consume 
food  or  beverages  In  a  toilet  room  nor  in 
aiy  fifga  exposed  to  a  toxic  material. 

1^  Waste  disposal  containers.  Re¬ 
ceptacles  constructed  of  smooth,  corro¬ 
sion  resbtant,  easily  cleanable.  or  db- 
posable  materlab.  a^ll  be  provided  and 
used  for  the  dbposal  of  waste  food.  The 
number,  size,  and  location  of  such  re¬ 
ceptacles  shall  encourage  their  use  and 
not  result  in  overfilling.  They  shall  be 
emptied  not  less  frequently  than  once 
each  working  day.  unless  unused.  an<i 
shall  be  maintained  in  a  clean  and  sani¬ 
tary  condition.  Receptacles  shall  be  pro¬ 
vided  with  a  solid  tight-fitting  cover 
unless  sanitary  conditions  can  main* 
tamed  without  use  of  a  coven 

(4)  SamUiry  storage.  Kotood  op 
beverages  shall  be  stored  in  toilet  rooma 
or  in  an  area  exposed  to  a  toxic  material. 

(h)  Food  handling.  All  employee 
food  service  facilities  and  operations 
shall  be  carried  out  in  accordance  with 
sound  hygienic  principles.  In  ail  places 
of  employment  where  all  or  part  of  the 
food  service  b  provided,  the  food  dis¬ 
pensed  shall  be  wholesome,  free  from 
spoilage,  and  shall  be  processed,  pre¬ 
pared,  handled,  and  stored  In  such  a 
manner  as  to  be  protected  against 
contamination. 

{39  FR  23602,  June  97.  1974.  as  amended  at 
40  FR  1644S.  Apiil  26.  1976;  40  FR  33073, 
May  28.  19761 

§  1910.142  T«'m|M>rHr*  laftor  camp*. 

(a)  SJte.  (1)  AH  sites  used  for  camps 
sliAll  be  Adequately  drained.  They  shall 
not  be  subject  to  periodic  fl(XKilng.  nor 
located  wtUUn  200  feet  of  swamps,  poob. 
sini:  holeA  or  other  surface  collections  of 
water  unless  such  quiescent  water  sur¬ 
faces  can  be  subjected  to  mosquito  con¬ 
trol  measures  The  camp  shall  be  located 
so  the  drainage  from  and  through  ths 
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camp  will  not  endancer  any  domestic  or  earth  or  other  sulti 
public  water  supply.  AD  sites  shaD  be  the  outside  walls  i 
graded,  ditehed.  and  rendered  free  trom  extreme  low  tempen 
depressions  In  which  water  may  become  (1>  All  living  quai 
a  nnlsance.  with  windows  the 

(2)  AU  sites  shall  be  adequate  In  sise  be  not  less  than  or 

to  prevent  overcrowding  of  necessary  area.  At  least  one- 
structures.  The  principal  camp  area  In  nhaii  be  so  constri 
which  food  Is  prepared  and  served  and  opened  for  purpose 
where  sleeping  quarters  are  located  shall  (8)  AU  exterior 
be  at  least  500  feet  from  any  area  in  effectively  screened 
which  livestock  is  kept.  terlal.  AU  screen  do 

(3)  The  grounds  and  open  areas  sur-  with  self-closing  di 

rounding  the  shelters  shaU  be  main-  (9)  In  a  room  ' 
talned  in  a  clean  and  sanitary  condition  live,  and  sleep  a  mi 
free  from  rubbish,  debris,  waste  paper,  feet  per  person  she 
garbage,  or  other  refuse.  tary  facilities  shall 

<4)  Whenever  the  camp  Is  closed  for  ing  and  preparing  fc 
the  season  permanently,  all  garbage,  (10)  In  camps  « 
manure,  and  other  refuse  shall  be  col-  ties  are  used  in  com 

lected  and  so  disposed  of  as  to  prevent  of  one  stove  to  10 

nuisance.  Ail  abandoned  privy  pits  shaU  to  two  families)  shi 

be  filled  with  earth  and  the  grounds  and  enck»ed  and  screei 

buildings  left  in  a  clean  and  sanitary  facilities  shall  be 
condition.  If  privy  buildings  remain,  they  and  preparing  food 
ShaU  be  locked  or  otherwise  secured  to  <U)  All  heating, 
prevent  entrance.  heating  equipment 

(b>  SMter.  (1)  Every  shelter  In  the  accordance  with  8 

camp  shall  be  constructed  in  a  manner  nances,  codes,  and 

which  win  provide  protection  against  the  Ing  such  Installatio 

dements.  during  cold  weathi 

(2)  Bach  room  used  for  sleeping  pur-  equipment  shaU  be 

poses  ShaU  contain  at  east  50  square  feet  (c)  Water  nippf 
of  floor  space  for  each  occupant  At  least  and  convenient  wa 
a  7-foot  eeUing  shaU  be  provided.  by  the  M>pr<Y>rlate  1 

(3)  Beds.  cote,  or  bunks,  and  suitable  be  provided  In  eacl 

storage  faculties  such  as  waU  lockers  for  cooking,  bathing,  a 
clothing  and  personal  articles  shaU  be  (2>  A  water  sur 
provided  In  every  room  used  for  sleep-  adequate  if  It  Is  ( 
Ing  purposes.  Buch  beds  or  similar  fa-  35  gallons  per  pei 
duties  shall  be  spaced  not  doeer  than  campsite  at  a  peak 
36  inches  both  lateraUy  and  end  to  end.  average  hourly  der 
and  ShaU  be  elevated  at  least  12  inches  (3)  The  distrib 
from  the  floor.  If  double-deck  bunks  are  capable  of  supplyl 
used,  they  shaU  be  spaced  not  less  than  operating  presure 
48  Inches  both  laterally  and  end  to  end  simultaneoiL^  open 
The  minimum  dear  mece  between  the  shaU  be  distributed 
lower  and  njHier  bunk  shall  be  not  less  in  such  a  manner  ti 
than  27  Inches.  Triple-deck  bunks  are  than  loo  feet  froi 
proWbited.  w  „ water  Is  not  piped 

(4)  The  floors  of  each  shelter  shaU  be  whAm  v&ii 

constructed  at  wood,  asphalt,  or  con- 

Crete.  Wooden  floors  shsU  be  of  smooth  ^ 

and  tUht  construction.  The  floors  shsU 

be  kept  111  good  repair.  cupants  or  fracUo 

(6)  AU  wooden  floors  shall  be  elevated  stmctlon  of  drlnJ 
not  less  than  1  foot  above  the  ground  comply  with  ANSI 
level  at  aU  points  to  prevent  dampness  tlons  for  Drinking 
and  to  permit  free  drculatlon  of  air  Common  drinking  < 
beneath.  (d)  ToUet  facUt 

(6)  Nothing  In  this  section  shall  be  Itles  adequate  for 
construed  to  prohibit  **banklng^  with  camp  shaU  be  prov 
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earth  or  other  suitable  material  around 
the  outside  walls  in  areas  subject  to 
extreme  low  temperatures. 

(7>  AU  living  quarters  shaU  be  provided 
with  windows  the  total  of  which  shall 
be  not  less  than  one-tenth  of  the  floor 
area.  At  least  erne-half  of  each  window 
ShaU  be  so  constructed  that  It  can  be 
opened  for  purposes  of  voitilation. 

(8)  AU  exterior  openings  shaU  be 
effectively  screened  with  16-mesh  ma¬ 
terial.  AU  screen  doors  shaU  be  equipped 
with  self-closing  devices. 

(9)  In  a  room  where  workers  cook, 
live,  and  sleep  a  minimum  of  100  square 
feet  per  person  shaU  be  provided.  Sani¬ 
tary  facilities  shaU  be  provided  for  stor¬ 
ing  and  prei^rlng  food. 

(10)  In  camps  where  cooking  facul¬ 
ties  are  used  In  common,  stoves  (In  ratio 
of  one  stove  to  10  persons  or  one  stove 
to  two  families)  shall  be  provided  In  an 
enck»ed  and  screened  shelter.  Sanitary 
faculties  ShaU  be  provided  for  storing 
and  preparing  food. 

(11)  All  heating,  cooking,  and  water 
heating  equipment  shaU  be  installed  in 
accordance  with  State  and  local  ordi¬ 
nances.  codes,  and  regulations  govern¬ 
ing  such  Installatioos.  If  a  camp  is  used 
during  cold  weather,  adequate  heaung 
equipment  shaU  be  provided. 

(c)  Water  supply.  (1)  An  adequate 
and  convenient  water  supply,  approved 
by  the  M>pr<Y>rlate  health  authority  shaJ' 
be  provided  In  each  camp  for  driniung. 
cooking,  bathing,  and  laundry  purprjses. 

(2>  A  water  supply  shall  be  deemed 
adequate  if  It  Is  eai^le  of  deDverlng 
35  gallons  per  person  per  day  to  the 
campsite  at  a  peak  rate  of  2^  Umes  the 
average  hourly  demand. 

(3)  The  distribution  lines  shaU  b« 
capable  of  supplying  water  at  normal 
operating  pressures  to  aU  fixtures  for 
slmultaneoiL^  operation.  Water  outlets 
ShaU  be  distributed  throughout  the  camp 
In  such  a  manner  that  no  shelter  Is  more 
than  100  feet  from  a  yard  hydrant  If 
water  Is  not  piped  to  the  shelters. 

(4)  Where  water  under  pressure  l£ 
available,  one  or  more  drinking  foun¬ 
tains  ShaU  be  provided  for  each  100  oc¬ 
cupants  or  fraction  thereof.  The  con¬ 
struction  of  drinking  fountains  shaU 
comply  with  ANSI  Standard  Specifica¬ 
tions  for  Drinking  Fountains,  Z4.2>1942 
Common  drinking  cups  are  prohibited. 

(d)  Toaet  facaiUet.  (1)  Toilet  facu¬ 
lties  adequate  for  the  capacity  of  the 
camp  ShaU  be  provided. 
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(h)  Refuse  diepotal.  <1>  Fly-tight. 
rodent-Ught.  impervious,  cleanable  or 
single  eervice  oontamers.  approved  by 
the  appropriate  health  authority  shaU  be 
provid^  tor  the  storage  of  garbage.  At 
least  one  such  concamer  shaU  be  pro¬ 
vided  for  each  family  shelter  and  shall 
be  located  within  100  feet  of  each  shelter 
on  a  wooden,  metal,  or  concrete  stand. 

(2)  Garbage  eemtainers  shaU  be  kept 
clean.  I 

<3)  Oarbage  cootatners  shall  be  emp-  1 
tied  when  luU.  but  not  less  than  twice  a  ! 
week.  ! 

(1)  Cofisfractioa  and  operation  of  '' 
kitchens,  dining  Hall,  and  feeding  /actfl-  : 
ties.  (1)  In  aU  camps  where  central  din-  ! 
ing  or  multiple  family  feeding  operations  : 
are  permitted  or  provided,  the  food  I 
handling  faculties  shall  comply  with  the 
requirements  of  the  “Food  Service  Sani¬ 
tation  Ordinance  and  Code.**  Part  V  of 
the  “Pood  Service  Sanitation  Manual.** 
tl8.  PubUc  Health  Service  Publicatioo 
934  (1965). 

(2)  A  properly  eonstnicted  kitchen 
and  dining  haU  adequate  in  sise.  s^ia- 
rate  from  the  sleeping  quarters  of  any 
of  the  workers  or  their  families.  sfaaU  be 
provided  m  eonnecuon  with  aU  food 
handling  faculties.  There  shaU  be  no 
direct  opening  from  Uvlng  or  sleeping 
quarters  into  a  kltclien  or  dining  haU. 

(3)  No  person  with  any  communicable 
disease  shall  be  employed  or  permitted  to 
work  In  the  preparation  cooking,  serv¬ 
ing.  or  other  handUng  of  food,  foodstuffs, 
or  materials  used  therern.  in  any  kitchen 
or  dining  room  operated  In  connection 
with  a  camp  or  regularly  used  by  persons 
Uvlng  in  a  camp. 

(j)  Insect  and  rodent  control  Effec¬ 
tive  measures  shall  be  taken  to  prevent 
Infestation  by  and  harborage  of  animal 
or  Insect  vectors  or  pests. 

(k)  aid.  ci>  Adequate  first  aid 
facilities  approved  by  a  health  authority 
shall  be  maintained  and  made  available 
In  every  labor  camp  for  the  emergency 
treatment  of  injured  persons. 

C3)  Such  facilities  shall  be  In  charge 
of  a  person  trained  to  admmlsler  first 
aid  and  shaU  be  readUy  accessible  for  use 
at  all  times. 

(l)  Reporting  eommunicahle  disease. 
(1)  It  sliall  be  the  duty  of  the  camp 
superintendent  to  report  Immediately  to 
the  local  health  officer  the  nsme  and 
address  of  any  Individual  in  the  camp 
known  to  have  or  suspected  of  having  a 
communicable  disease. 


(2)  Whenever  there  shaU  occur  In  any 
camp  a  case  of  suspected  food  poisoning 
or  an  unusual  prevalence  of  any  Illness 
In  which  fever,  diarrhea,  sore  throat, 
vomiting,  or  jaundice  Is  a  prominent 
symptom,  it  shall  be  the  duty  of  the 
camp  .supeiintendent  to  report  Immedi¬ 
ately  the  existence  of  the  outbreak  to 
the  health  authority  by  telegram  or 
telephone. 

^J910.14S  Nonwaier  carriage  dlspdral 
•yalema. 

:  (a)  Acceptable  industrial  disposal  sys- 

'  terns.  (1)  The  waste  disposal  systems  de¬ 
scribed  In  subparagraphs  <2),  (3).  (4). 

I  (5).  (6).  or  (7)  of  this  paragraph,  may 
be  used  only  where  not  prohibited  by 
codes  and  regulations  of  lora.  authorities, 
and  where  water  closets  are  not  feasible 
due  either  to  the  lack  of  an  adequate 
water  supply  or  to  the  location  or  tem¬ 
porary  nature  of  the  operation  requir¬ 
ing  the  facility.  The  number  of  units 
required  for  a  place  of  employment  shall 
be  as  specified  In  ||  1910.141  and 
1910.142. 

(2)  Privies  constructed  In  conformity 
with  paragraph  (b>  of  this  section  may 
be  used  for  the  disposal  of  human  excreta 
where  their  use  will  not  contaminate 
ground  cr  surface  water  because  of  privy 
location,  type  of  soU.  or  ground-water 
table. 

<3-  Chemical  toilets  constructed  in 
conformity  with  parag^ph  (c)  of  this 
section  may  be  used  in  i^ace  of  privies 
or  where  a  privy  Is  not  permitted  due  to 
possible  contamination  of  ground  and 
surface  water. 

(4)  Recirculating  toilets  constructed 
In  conformity  with  paragraph  (f)  of  this 
section  may  be  used  in  place  of  privies 
or  chemical  toilets. 

(6)  Combustion  toilets  constructed  In 
ccmformlty  with  paragraph  (e)  of  this 
section  may  be  used  in  place  of  privies, 
chemical  toilets,  or  recirculating  toilets 

(6)  Portable  toilets  c<Ni8tructed  in  con¬ 
formity  with  parsgrsph  (g>  of  thl.s  sec¬ 
tion  may  be  used  for  temporary  or  mobile 
lnstallatl<ms.  Such  temporary  units  may 
be. 

(i)  Chemical,  recirculating,  or  can- 
bustkm  toilets  designed  for  Installation 
In  or  as  an  integral  part  of  a  skid 
mounted  portable  privy  building,  or  In 
a  separate  toilet  room,  or 

ni>  Portable  privies  designed  for  In¬ 
stallation  over  a  manhole  of  a  sanitary 
or  a  combined  waste  water  .^wer  system 


(2)  Each  toilet  room  shaU  be  located 
so  as  to  be  accessible  without  any  indi¬ 
vidual  passing  through  any  sleeping 
room.  Toilet  rooms  shall  have  a  window 
not  less  than  6  square  feet  in  area  open¬ 
ing  directly  to  the  outside  area  or  other¬ 
wise  be  satisfactorily  ventilated.  All 
outside  openings  shall  be  screened  with 
l6-mesh  material.  No  fixture,  water 
closet,  chemical  toilet,  or  urinal  shall  be 
located  in  a  room  used  for  other  than 
toilet  puipofu. 

(3)  A  toilet  room  shall  be  located 
within  200  feet  of  the  door  of  each  sleep¬ 
ing  room.  No  privy  shall  be  clo.ser  tlian 
100  feet  to  any  sleeping  room,  dining 
room.  lunch  area,  a*  Utchen. 

(4)  Where  the  toilet  rooms  are  shared, 
such  as  in  multifamily  shelters  and  In 
barracks  type  facilities,  separate  toilet 
rooms  shall  be  provided  for  each  sex. 
Tliese  rooms  shall  be  distinctly  marked 
“for  men*’  and  “for  women”  by  signs 
printed  in  English  and  in  the  native 
language  of  the  persons  occupying  the 
esunp.  or  marked  with  easily  understood 
pictures  or  symbols.  If  the  facilities  for 
each  sex  aie  in  the  same  building,  they 
shall  be  seiiarated  by  solid  walls  or  partl- 
tion.s  extending  from  the  floor  to  the  roof 
or  ceiling 

(5)  Where  toilet  facilities  are  shared, 
the  number  of  water  closets  or  privy 
seats  piovided  for  each  sex  shall  be  based 
on  the  maximum  number  of  persons  of 
that  sex  which  the  camp  Is  designed  to 
hou.<e  at  any  one  time,  in  the  ratio  of  one 
such  unit  to  each  IS  persons,  with  a 
minimum  of  two  units  for  any  shared 
facility. 

(6)  Urinals  shall  be  provided  on  the 
basis  of  one  unit  or  2  linear  feet  of  urinal 
trough  for  each  25  men.  The  floor  from 
the  wall  and  for  a  distance  not  less 
than  15  inches  measured  from  the  out¬ 
ward  edge  of  the  urinals  shall  be  con¬ 
structed  of  materials  impervious  to 
moisture.  Where  water  under  pressure 
Is  available,  urinals  shall  be  provided 
with  an  adequate  water  flush.  Urinal 
troughs  in  privies  shall  drain  freely 
Into  the  pit  or  vault  and  the  construc¬ 
tion  of  this  drain  shall  be  such  as  to 
exclude  files  and  rodents  from  Uie  pit. 

(7)  Every  water  closet  in’stalled  on  or 
after  August  31,  1971,  shall  be  located 
in  a  toilet  room. 

(8)  Each  toilet  room  shall  be  lighted 
naturally,  or  artificially  by  a  safe  type 
of  lighting  at  all  hours  of  the  day  and 
night. 


(9>  An  adequate  supply  of  toilet  paper 
shall  be  provided  In  each  privy,  water 
closet,  or  chemical  toilet  compartment. 

(10)  Privies  and  toilet  rooms  shall 
be  kept  In  a  sanitary  condition.  They 
shall  be  cleaned  at  least  daily. 

(e)  Setoage  disposal  facilities.  In 
camps  where  public  sewers  are  avail¬ 
able.  all  sewer  lines  and  floor  drains 
from  buildings  shall  be  connected 
thereto. 

(f>  Laundry,  handwashing,  and  bath¬ 
ing  facilities.  (I)  Laundry,  handwash¬ 
ing.  and  bathing  facilities  shall  be  pro¬ 
vided  in  the  following  ratio: 

<i>  Handwash  basin  per  family  shel¬ 
ter  or  per  six  persons  in  shared  facilities. 

(11)  Shower  head  for  every  10  per¬ 
sons. 

(ill)  lAundry  tray  or  tub  for  every 
30  persons. 

(lv>  Slop  sink  In  each  building  used 
for  laundry,  hand  washing,  and  bathing. 

(2)  Floors  shall  be  of  smooth  finish 
but  not  slippery  materials:  they  shall 
be  impervious  to  moisture.  Floor  drains 
shall  be  provided  in  all  shower  baths, 
shower  rooms,  or  laundry  rooms  to  re¬ 
move  waste  water  and  facilitate  clean¬ 
ing.  All  junctions  of  the  curbing  and 
the  fitxir  snail  be  coved.  The  walls  and 
partitions  of  shower  rooms  shall  be 
smooth  and  impervious  to  the  height  of 
splash. 

(31  An  adequate  supply  of  hot  and 
cold  running  water  shall  be  provided  for 
batiiing  and  laundry  purposes.  Facili¬ 
ties  for  heating  water  shall  be  provided. 

(4)  Every  service  building  shall  be 
provided  with  equipment  capable  of 
maintaining  a  temperature  of  at  least 
*0*  P.  during  cold  weather. 

<5)  Facilities  for  drying  clothes  shall 
be  proviaed. 

<6)  All  service  buildings  shall  be  kept 
clean. 

(g)  Z.t0hfini7.  Where  electric  service  la 
available,  each  habitable  room  in  a  camp 
shall  be  provided  with  at  least  one  cell- 
ing-D'pe  light  fixture  and  at  least  one 
separate  floor-  or  wall-tyr^e  convenience 
outlet.  Laundry  and  toilet  rooms  and 
rooms  where  people  congregate  shall 
contain  at  least  one  ceiling-  or  wall-type 
fixture  Light  levels  In  toilet  and  storage 
rooms  shall  be  at  least  20  foot-candles 
30  Inches  from  the  floor  Other  rooms. 
Including  kitchens  and  living  quarters, 
shall  be  at  least  30  foot-canoies  30  Inches 
from  the  floor. 
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(7)  A  seepage  pit  constructed  in  con¬ 
formity  With  paragraph  (d)  of  this  sec¬ 
tion  may  be  ased  for  the  disposal  of 
waste  water  from  culinary  activity,  tem¬ 
porary  bathing  facllitlet.  and  clothes 
«a.shing  facilities  where  there  is  no  avail¬ 
able  piped  water  supply  Human  excreta 
shall  not  be  discharged  into  a  seepage 
pit.  All  units  de.scribed  In  this  paragraph 
shall  comply  with  applicable  codes  and 
regulations  of  local  authorities. 

(b)  Privy  specifications.  (1)  A  privy 
pit  shall  be  separated  by  a  minimum  dis¬ 
tance  of  100  feet  between  the  privy  and 
a  weU.  spring,  or  other  source  of  water 
supply  for  drinking,  balhing,  or  culinary 
purpot^- 

(1>  At  no  time  shall  Uie  pit  bottom  of 
a  privy  extend  into  ground  water,  nor 
shall  It  be  constructed  within  100  feet 
of  the  shoreline  of  any  open  body  of 
water  Phreatic  water,  such  as  may  be 
found  In  surface  soil  at  depths  of  10 
feet  or  less,  shall  not  be  interpreted  as 
ground  water  unless  there  la  evidence 
of  positive  directional  flow  through  the 
pit. 

^ti)  The  privy  «haU  be  so  located  and 
so  constructed  that  no  surface  water  may 
enter  into  the  pit  either  as  runoff  or  as 
flcx>d  water 

(111)  The  pit  shall  be  con-structed  of 
such  materia)  and  in  such  a  manner  as 
to  prevent  rapid  deterioration,  provide 
adequate  capacity,  and  fHcllltate  mainte¬ 
nance  in  a  satlxfactorv  manner  under  or¬ 
dinary  conditions  of  usage. 

(tv)  The  pit  and  seat  area  shall  be 
vented  bv  a  flue  or  vent  pipe  having  not 
less  tl.‘an  7  square  inches  cross -sectional 
area,  so  as  to  provide  a  continuous  escape 
of  odors. 

(V)  The  pit  shall  provide  a  capacity  of 
50  cubic  feet  for  each  seat  Installed  in 
the  privy  building  TTie  vault  wdthtn  16 
Inches  of  the  surface  grade  shall  not  be 
counted  as  part  of  the  50-cublc-foot 
capacity. 

(vl)  Pit  cribbing  shall  fit  firmly  and 
be  ta  uniform  contact  with  the  earth 
walls  (m  aU  sides,  and  shall  rise  at  least 
6  inches  above  the  original  ground  line 
and  descend  to  the  full  depth  of  the  pit. 
However,  pit  cribbing  below  the  soil  Une 
may  be  omitted  in  rock  formations. 

(vll)  An  earth  plateau  shall  be  con¬ 
structed  level  with  the  top  of  the  pit 
cribbing  and  extend  horizontally  for  a 
distance  of  at  least  18  inches  before  slop¬ 
ing  to  the  original  ground  level 

(2)  Privy  building  sh^U  be  firmly  an¬ 
chored.  rigidly  constructed,  and  free  from 


hostile  surface  features,  such  as  exposed 
nail  points,  sharp  edges,  rough  or  broken 
boards,  etc.,  and  shall  provide  privacy 
and  protection  from  the  elements  It  shall 
be  veniiiated  by  leaving  a  4-tnch  open¬ 
ing  at  the  tup  of  all  the  walls  just  beneath 
the  roof 

(t)  The  building  shall  be  of  fly-tight 
construcUem.  doors  shall  be  self-closing, 
and  vent  and  building  openings  shall  be 
screened  ivith  16-mesh  screen  of  durable 
material  The  vent  shall  extend  12  inches 
above  the  roof. 

<11>  The  seat  shall  be  so  spaced  as  to 
provide  a  minmium  clear  space  of  24 
Inches  between  each  seat  in  multiple  unit 
installations,  and  shall  provide  12  Inches 
clear  space  from  the  seat  opening  to  the 
side  v^l  tr*  single  and  nniltlple  units. 

<1U>  The  seat  riser  shall  have  an  In¬ 
side  clearance  of  not  less  than  21  Inches 
from  the  front  waU  and  not  less  than 
24  Inches  from  the  rear  wall  of  the  privy 
building. 

(Iv)  The  seat  top  shaU  be  not  less  than 
12  Inches  nor  more  than  16  Inches  above 
the  floor 

(V)  The  seat  opening  shall  be  covered 
with  an  attached  movable  toilet  seat  and 
Ud.  80  constructed  and  Installed  that 
when  clo-ert  It  will  limit  access  of  in¬ 
sects.  and  which  can  be  raised  to  allow 
sanitary  use  as  a  minal. 

(vl)  The  flour  and  riser  shall  be  built 
of  Impervious  material  or  tongue  and 
groove  lumber,  and  in  a  manner  to  deny 
access  of  insects. 

(vll)  Where  elertrtclty  Is  available, 
lighting  shall  be  provided  with  an  Inten¬ 
sity  of  not  less  than  10  foot-candles  30 
inches  above  the  floor. 

(vlU)  A  conveniently  located  recep¬ 
tacle  or  dispenser  containing  an  adequate 
supply  of  toilet  paper  shall  be  provided 
for  each  seat  In  each  privy  building. 

(c)  CHemtrol  toilet  specifications.  (1) 
Rooms,  buildings,  or  shelters  hou-slng 
chemical  toilets  shall  be  of  sound  con¬ 
struction  and  easy  to  clean,  and  shaD 
provide  shelter  and  privacy.  The  toilet 
rooms  shall  be  ventilated  to  the  outside 
and  adequately  lighted,  and  all  openings 
into  the  toilet  room  shall  be  covered  with 
lO-mesh  screen  The  minimum  require¬ 
ments  given  in  subparagraphs  (2) 
through  (7)  of  this  paragraph  shaU 
apply. 

(2>  Caustic  receptacles  shall  be  dura¬ 
ble  and  eorroslon  proof,  and  provide  a 
minimum  capacity  of  100  gaUons  per 
seat. 
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(3)  The  eauBtle  receptacle  charge  per 
•eat  shall  be  a  minimum  of  23  pounds  of 
caustic  dissolved  In  10  gall<ms  of  water. 

(4>  The  chemical  shall  be  drained  and 
receptacle  recharged  every  6  months  of 
continuous  use,  or  at  the  beginning  of 
each  season  of  operation  when  In  inter* 
mlttent  use.  or  whoi  three^fourths  full, 
whichever  occurs  first. 

<5)  Each  seat  In  the  building  shall  be 
provided  with  a  ccmvenlently  located 
agitator. 

(4)  Receptacles  shall  be  vented  as  pre* 
scribed  In  [MLragrapb  (b)(1)  (lv>  of  this 
section. 

(7)  The  receptacle  shall  be  equipped 
with  a  manhole  external  to  the  privy 
building  for  cleaning  and  caustic  re* 
moval  purposes.  The  manhole  shall  be 
covered  so  as  to  prevmit  the  escape  of 
gases  and  odors. 

(d)  Seepage  pit  construetUm.  (1) 
Seepage  pit  construction  shall  conform 
with  requirements  for  privy  pit  con* 
structlon  In  paragraph  <b)<l>  (I),  (U), 
(111),  (vl)  and  (vU>  of  this  section.  The 
seepage  pit  may  be  filled  with  stone  or 
rubble  of  not  less  than  nominal  1  Inch 
diameter. 

(3>  Se^>age  pits  shall  be  of  such  di¬ 
mensions  as  to  provide  side  wall  area 
equal  to  at  least  10  square  feet  per  per¬ 
son  served  by  the  facility,  or  such  greater 
area  as  may  be  required  by  the  health 
agency  having  lurl^ctlon. 

(3)  Temporary  piping  oonnectlana 
from  sinks  or  shower  platforms  may  be 
discharged  beneath  the  floor  If  they  have 
traps  In  accordance  with  the  provisions 
of  American  National  Standard  National 
Plumbing  Code,  A  40.8-1953. 

(4)  The  platform  covering  the  seepage 
pits  Shan  be  built  of  impervious  material 
and  in  a  manner  to  exclude  Insecta 

(5)  The  platform  shall  be  provided 
with  an  opening  at  least  1  foot  In  each 
dimension  and  have  a  rim  at  least  1  Inch 
above  the  floor  to  prevent  precipitation 
from  accumulating  on  the  platform  floor. 

<6)  The  iHatform  opening  shall  be 
covered  with  a  self-closing  lid,  so  con¬ 
structed  that  It  can  be  eskslly  opened  by 
foot  or  hand,  and  so  Installed  tl^t  when 
closed  It  will  exclude  insects  and  fit 
closely  over  the  raised  rim  of  the  opening. 

(e)  Combustion  toilet.  (1>  Corobustl^ 
toilets  and  combustion  toilet  buildings, 
rooms,  or  shelters  shall  conform  to  the 
applicable  specifications  given  for  chnn- 
1^  toilets  In  paragraph  (c)  of  this 
section. 


(3)  All  external  surfaces.  Including 
bowl  and  hopper,  shall  be  easy  to  clean. 

(3)  The  residue  must  be  sterile  and 
inert. 

(4)  The  flue  effluents  must  be  free  of 
oacteria. 

(5)  The  combustion  system  and  all 
fuel  and  electrical  parts  shall  be  safe 
and  In  compliance  with  applicable  gas 
and  electrical  codes  of  locaj  authorities. 
Where  such  codes  do  not  exist,  the  In¬ 
stallations  shall  comply  with  the  Na¬ 
tional  Electrical  Code.  NFPA  70-1971: 
ANSICU1971  (Rev.  of  1968). 

(f)  Recirculating  toilet  speci/lcations. 
<1>  Recirculating  toilet  buildings,  rooms, 
or  shelters  shall  conform  to  the  mipll- 
cable  specifications  given  for  chemical 
toilets  in  paragraph  (c)  of  this  section. 

(3)  All  materials,  bowl,  piping,  and 
fittings  shall  be  corrosion  resistant. 

(3)  Waste  passages  shall  have  smooth 
surfaces  and  be  free  of  obstructions,  re¬ 
cesses.  or  chambers  that  would  permit 
fouling. 

(4)  Flushing  shall  be  scc(»npllshed  by 
a  single  control  so  arranged  as  to  be 
operated  without  special  knowledge  or 
effort. 

(3)  Recirculating  toilets  shall  conform 
to  “Self-Contained.  Electrically  Oper¬ 
ated  Recirculating.  Chemically  Con¬ 
trolled  Toilet.*’  International  Association 
of  Plumbing  and  Mechanical  Officials 
Trailer  Standard  T8C  13-86. 

(6)  The  unit  shall  be  maintained  and 
cleaned:  and  water,  filter,  and  odor¬ 
controlling  chemical  shall  be  replaced 
in  accordance  with  the  instructions  of 
the  manufacturer. 

<g)  Portable  toilet  construction.  (1) 
A  portable  toilet  may  comprise  the  seat 
and  its  treatment  unit  to  be  installed 
in  a  structure,  or  It  may  comprise  an 
entire  prefabricated,  skid  mounted,  or 
otherwlM  portable  structure  containing 
a  seat  or  treatment  units  with  seat. 

(3>  No  i^t.  tank,  or  other  subsurface 
structLire  shall  be  c<Hi8trued  as  part  of  a 
portable  toilet. 

<1)  Portable  privies  must  be  installed 
ovtf  a  pit  conforming  to  paragraph 
(b>  (1 )  of  this  section,  or  a  manhole  that 
is  part  of  a  sanitary  or  combined  waste 
water  disposal  system. 

(U)  No  portable  toilet  shall  discharge 
into  a  storm  sewer. 

(3)  A  portable  building  shall  be  rigidly 
constructed,  ventilated  by  a  screoied 
opening  or  a  vent  having  a  cross-sec- 
tional  area  of  at  least  1  square  foot  per 


seat,  and  equipped  with  a  floor,  riser,  and 
seat  meeting  the  requirements  of  para¬ 
graph  (b)  (3>  of  this  section  or  an  equiv¬ 
alent  Individual  stool  and  seat  In  pre¬ 
fabricated  metal,  fiber  glass,  plastle.  or 
(ceramic  material. 

(i>  The  structure  shall  provide  privacy 
and  protection  from  the  elements. 

(11)  An  airtight  seal  shall  be  provided 
between  the  structure  base  and  any  pit. 
receptacle,  or  manhole  over  which  It  is 
plac^. 

(ill)  Ventilation  of  the  pit.  receptacle, 
or  manhole  shall  conform  to  paragraph 
(b>  (1)  (iv)  of  this  section. 

(4)  A  portable  toilet  shall  be  provided 
with  facilities,  requisite  to  Its  construc¬ 
tion.  for  the  removal  of  chemicals,  ash. 
or  residue.  All  surfaces  subject  to  soil¬ 
ing  shall  be  readily  accessible  and  easily 
cleaned. 

§  1910.144  Safety  color  code  for  mark- 
ins  piiytiral  hazard*. 

(a)  Coloridenti/lcation — (1)  Red. Red 
shall  be  the  basic  color  for  the  Identlflca- 
iionof: 

(1)  Fire  protection  equipment  and  op- 
paratus.  (a)  Fire  alarm  boxes  (pull 
boxes). 

(b>  Fire  blanket  boxes. 

(e>  Fire  buckets  or  paUs. 

(d)  Fire  exit  signs. 

(e)  Fire  extinguishers  (If  painting  the 
extinguisher  is  impractical  or  undesir¬ 
able.  color  should  be  used  on  the  hous¬ 
ing.  wall,  or  support  to  identify  the 
location) . 

(/)  Fire  hose  locations  (color  should 
bv.  uaed  on  the  reel,  supports,  or  housing 
but  not  on  the  hose) . 

(gi  Fire  hydrants  (Industrial). 

(h)  Fire  pumps. 

(I)  Fire  sirens. 

(f)  Post  indicator  valves  for  sprinkler 
system  (it  Is  suggested  that  if  a  trafflc 
hazard  is  Involved,  the  top  should  be 
colored  red.  and  the  barrel  or  post  yel¬ 
low  and  black  stripes) . 

(k>  Sprinkler  piping.  (See  ANSI 
Standard  Scheme  few  the  1dentiflcaU<m 
of  Piping  Systems.  A13  1-1956.) 

(II)  Danger.  Safety  cans  or  other  port¬ 
able  containers  of  flammable  liquids 
hrving  a  flai^hpotnt  at  or  below  80*  P. 
table  containers  of  flammable  liquids 
(open  cup  tester),  excluding  shipping 
containers,  shall  be  painted  red  with 
s<xne  additional  clearly  visible  idenUfl- 
cation  either  in  the  form  of  a  yellow  band 
sround  the  can  or  the  name  of  the  ctm- 
tents  conspicuously  stenciled  or  painted 


on  the  can  in  yellow.  Red  Ughta  shall  be 
provided  at  barricadea  and  at  temporary 
obstructions,  as  specified  In  ANSI 
Safety  Code  for  Building  Construction. 
AlO.3-1944.  Danger  signs  shall  be  painted 
red. 

(ill)  Stop.  Emergency  stop  bars  oa 
hazardous  maehmes  such  as  rubber  mills, 
wire  blocks,  flat  worit  Ironers,  etc.,  shaQ 
be  red.  Slop  buttons  or  electrical  switches 
which  letters  or  other  markings  appear, 
used  for  emergency  stopping  of  machin¬ 
ery  shall  be  red. 

(3»  Orange.  Orange  shall  be  used  as 
the  basic  color  for  designating  dangerous 
parts  of  machines  or  energized  equip¬ 
ment  which  may  cut.  crush,  shock,  or 
otherwise  injure  and  to  emphasize  such 
hazards  when  enclosure  doors  are  open 
or  when  gear  belt,  or  other  guards  around 
moving  equipment  are  open  or  remove<L 
exposing  unguarded  hazards. 

(3)  Yellow.  Yellow  shall  be  the  basic 
color  for  designating  caution  and  for 
marking  physical  hazards  such  as: 
Striking  against,  stumbling,  falling, 
tripping,  and  “caught  in  between.** 
Solid  yellow,  yellow  and  black  stripes, 
yellow  and  black  checkers  (or  yellow  with 
8Ultid)le  contrasting  background)  should 
be  used  Interchangeably,  using  the  com¬ 
bination  which  will  attract  the  most  at¬ 
tention  In  the  particular  environment. 

(4)  Greea.  Green  shall  be  used  as  the 
basic  color  for  designating  “Safety"  and 
the  location  of  first  aid  equipment  (other 
than  firefighting  equipment) . 

(3)  Blue.  Blue  shall  be  the  basic  color 
for  designating  caution,  limited  to  warn¬ 
ing  against  the  starting,  the  use  of.  or  the 
movement  of  equipment  under  repair  or 
being  worked  upon. 

(6)  Purple.  Purple  shall  be  Uie  baste 
color  for  designating  radlsUon  hazards. 
"Radlstlon*'  as  used  In  this  subparagraph 
refers  to  radiation  types  such  as  X-ray. 
alpha,  beta,  gamma,  neutron,  proton. 
deuteroD.  and  meson.  Yellow  should  be 
used  in  combination  with  purple  for 
markers  such  as  tags,  labels,  signs,  and 
floor  markers. 

(7)  Black,  white,  or  combinations  of 
black  and  white.  Black,  white,  or  a  com¬ 
bination  of  these  two.  shall  be  the  basic 
colors  for  the  designation  of  traffle  and 
housekeeping  markings.  Solid  white,  solid 
black,  sin^e  color  striping,  alternate 
stripes  of  black  and  white,  or  black  and 
white  checkers  should  be  used  In  accord¬ 
ance  with  local  conditions. 

(b)  Color  specifications.  Colon  shall 
meet  the  tests  specified  In  section  3. 
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color  Definitions,  of  ANSI  Z33. 1-1967, 
Safety  ^ior  Code  for  Marking  Physical 
Hazards 

8  1910.14S  Sperificallons  for  accident 
prevention  •ignz  and  tags. 

(a)  Scope.  (1)  These  specifications  ap¬ 
ply  to  the  design.  appUcaticm.  ana  use  of 
signs  or  symbols  (as  included  In  para¬ 
graphs  (c)  through  (•)  of  this  section) 
Intended  to  indicate  and.  insofar  as  pos¬ 
sible.  to  define  specific  hazards  of  •  na¬ 
ture  such  that  failure  to  designate  them 
may  lead  to  accidental  injury  to  workers 
or  the  public,  or  both,  or  to  property 
damage.  These  specifications  are  in¬ 
tended  to  cover  aU  safety  signs  except 
those  designed  for  streets,  highways, 
railroads,  and  marine  regulations.  These 
•pedflcatlons  do  not  apply  to  plant  bul¬ 
letin  boards  or  to  safety  posters. 

(2)  All  new  signs  and  replacements  of 
old  signs  on  or  after  August  31.  1971. 
shall  be  In  accordance  with  these 
^Mclflcations. 

(b)  Z>e/lnirions.  As  used  in  this  section, 
the  word  “sign"  refers  to  a  surface  <m 
prepared  for  the  warning  of.  or  safety 
Instructions  of.  Industrial  workers  or 
members  of  the  public  who  may  be  ex¬ 
posed  to  hazards.  Excluded  from  this 
deflnlUon.  however,  are  news  releases, 
displays  commonly  known  as  safety 
posters,  and  bulletins  used  for  employee 
education. 

<c)  Classification  of  signs  according  to 
ase— (1)  Danger  signs.  (1)  Danger  signs 
should  be  used  only  where  an  Immediate 


hazard  exists.  There  shall  be  no  varia¬ 
tion  in  the  type  of  design  of  signs  posted 
to  warn  of  v>ecille  dangers  and  radia¬ 
tion  hazards. 

(11)  AU  employees  shall  be  Instructed 
that  danger  si^  indicate  immediate 
danger  and  that  special  precautions  are 
necessary. 

(3)  CauNon  signs.  (I)  Caution  signs 
shall  be  used  only  to  warn  against  po¬ 
tential  hazards  or  to  caution  against  un¬ 
safe  practices. 

(ii)  AU  enployees  shall  be  Instructed 
that  caution  signs  Indicate  a  possible 
hazard  against  which  proper  precaution 
should  be  taken. 

(3)  Safety  instruction  signs.  Safety  tn- 
stnicUon  signs  shall  be  used  where  there 
is  a  need  for  general  Instructions  an0 
suggestions  relative^  safety  measures. 

(d)  Sign  design colors — d)  De* 
sign  features.  The  colors,  proportions 
and  location  of  the  identification  panels 
on  each  sign  4];^11  be  in  accordance  with 
this  paragra^  All  signs  shaU  be  fur¬ 
nished  with  rounded  or  blunt  cometa 
and  shall  be  free  from  sharp  edges, 
burrs,  splinters,  or  other  sharp  projec¬ 
tions.  The  ends  or  heads  of  bolts  or 
other  fastening  devices  shall  be  located 
in  such  a  w|^  that  they  do  not  constitute 
a  hazard,  f^hen  conditions  warrant  the 
use  of  a  sign  size  not  covered  in  the 
following  tables,  the  ratio  of  the  depth 
of  the  identifying  panel  (Danger,  Cau¬ 
tion.  etc.)  to  the  width  of  the  sign  shall 
I  be  as  estabUshed  in  Tables  J-1  to  J-4. 
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Sift)  sUe.  tnchw 
bUftK.  wtdtb 

Blsck  rcctznriiar 
panH.  tnchra 
brltbt.  wtdtb 

RmI  QTs).  InehM 
balghl,  width 

Word  dBiifor. 
b«lfht  tnciMS 

Msilnum  spar* 
snlhthir  (or  dsn 
wortUnf.  bwba* 

7i  le 
lOi  14 

SOBBOIfTAL  PAtTSSN 
2?4  1  8H 

4Hi  llM 

IX* 

avi* 

iHtSH 

14i  20 

so<  as 

ii 

6‘«  t  l!Pm 

Ml? 

14  1  IS 

aoi  14 
asiao 

2Hi5H 

ir.ti 

tHxii 

IX* 

aoiii^ 

(2)  Danger  signs.  (1)  The  colors  red, 
black,  and  white  shall  be  those  of  opaque 
glossy  samples  as  specified  in  Table  1 
of  Fundamental  Sp^flcatlon  of  Safety 
Colors  for  CIS  Standard  Source  “C“. 
American  Naticmal  Standard  Z33. 1-1967. 

(ii)  Standard  Proportions  shall  be  as 
indicated  in  Table  J-1,  and  format  shall 
be  as  m  Fig-  J~l. 


ng.  j-i 

Daager  Siga 


(3)  Radiation  warning  signs.  (1) 
Standard  color  of  the  background  shall 
be  yellow:  the  panel,  reddish  purple 
with  yellow  letters;  the  symbol,  reddish 
purple;  any  etters  used  against  the 
yellow  bacl^round  shaU  be  black.  The 
colors  shall  be  those  of  opaque  gloesy 
samples  as  specified  in  Table  i  of  Amer¬ 
ican  National  Standard.  Z33. 1-1967. 


AEOOlSH  PURPLE 


■YELLOW 
REDDISH  PURPLE 


Flg.J-2 

Radiation  Warning  Sign 

(II)  *rbe  Standard  symbol  shall  be  as 
in  Figure  J-3.  Method  of  dimensioning, 
design,  and  orientation  of  the  standard 
symbol  (one  blade  pointed  downward 
and  centered  on  the  vertical  axis)  shaU 
be  executed  as  tUustrated.  The  symbol 
ShaU  be  pronunenUy  displayed,  and  of  s 
size  consistent  with  the  size  of  the  equip¬ 
ment  or  material  or  area  to  which  it  Is 
attached. 

(III)  Format  shall  be  as  In  Figure  J-3. 
Sign  proportions  shaU  be  the  same  as 
those  for  danger  signs  in  Table  J-1. 

(4)  Caation  signs.  (1)  Standard  color 
of  the  background  shaU  be  yellow;  and 
the  panel,  black  with  yellow  letters.  Any 
letters  used  against  the  yeUow  back¬ 
ground  shall  be  black.  The  colors  shaU  be 
those  of  opaque  glossy  samples  as  specl- 


RA0IU5  OP 
CCNTRALOSC 


1  RADIATION^ 


fled  In  Table  1  of  American  National 
Standard  Z53.1-1967. 

<U)  Standard  proportions  shaU  be  as 
Indicated  In  Table  J-3.  and  format* shaU 
be  as  In  Figure  J-4. 

Tasls  1-S~8tamdaw  rzoPoraoM  to* 
CAOnUM  StOKZ 


SICD  iUb  Blaefe  Ward  fpter  zvtl)> 

loehM  nrungnlzr  "CMtloo*'  zblr  lor 
brMt  ponel.  ineboo  bolclii  W  Men  vordlaf 

vtdlS  Mtcbt  widtb  Mtor.  twtoii  ponol 

taetMo  loebM 


Fig.  J-4 
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(3)  BxU  signs.  Exit  signs  shaD  be  in 
accordance  with  1 1910.37  (q). 

(6)  Safety  instruction  sirns.  (!) 
Standard  color  of  the  background  shaU 
be  white;  and  the  panel,  green  with 
white  tetters.  Any  letters  used  against 
the  white  background  shaU  be  black. 
The  colors  shaU  be  those  of  opaque 
glossy  samples  as  specified  In  Table  1 
oi  American  National  Standard.  233.1- 
1967. 

<U)  Standard  proportions  sbaU  be  as 
Indicated  In  TaUe  J-3,  and  format  shaU 
be  as  in  Figure  J-8.  * 


H — wmjsm 


(Not*:  77m  words  'Think’*  and  **Bs  Csrvful.” 
Slvsn  here,  ars  only  Ulustrattons.  Otbar  word¬ 
ings  may  bo  used.) 


Fig.  J-3 

Standard  Radiation  Sfinbol 


Fig.  J-3 

Safely  Insmsction  Signs 
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(7)  OirecMoRoI  ilpiu.  (1)  standard 
color  of  the  backfround  shkll  be  white; 
and  the  panel,  black  with  white  dlree* 
tlooal  symbol.  Any  letters  used  agalzist 
the  white  background  be 
The  colors  shall  be  those  of  opaque 
glossy  samples  as  specified  In  Table  1 
of  American  National  Standard  ZS3 
1967. 

(il)  Standard  proportions  be  as 
indicated  in  Table  and  format 
be  as  in  Figure  J*<6. 


(10)  Slow-moving  vehicle  emblem. 
This  emblem  (see  fig.  J>7>  consists  of  a 
fluorescent  yellow-orange  triangle  with  a 
dark  red  reflective  bordei.  The  yellow- 
orange  fluorescent  triangle  Is  a  highly 
visible  color  for  daylight  exposure. 
The  reflective  border  dc.lnes  the  shape 
of  the  fluorescent  color  in  daylight 
and  creates  a  hollow  red  triangle  In 
the  path  of  motor  vehicle  headlights 
at  night.  The  emblem  is  Intended  as 
a  unique  Identification  for.  and  It  shall 
be  used  (mly  on.  vehicles  which  by 
design  move  slowly  (2S  m.pJ).  or  less) 


Fig.  J.6 

DlrectiMMl  Sigm 

(8)  In-plant  traMc  signs.  R^ulatory 

and  control  signs  required  £(»-  the  safe 
movement  at  vehicles  and  pedestrians 
on  thoroughfares  on  plant  property  shall 
conform  to  the  standards  estaMlshed  In 
American  Natlimal  Standard  oo 

Dnifonn  Traffic  Control  Devices  for 
Streets  and  Highways.  D6.1-1961. 

(9)  Informational  signs.  Blue  shall  .be 
the  standard  color  for  Informational 
signs.  It  may  be  used  as  the  background 
color  for  the  cmnplete  sign  or  as  a  panel 
at  the  top  of  such  types  of  ‘‘Notice**  signs, 
which  have  a  adiite  background.  The 
colors  shall  be  those  of  cgiaque  glossy 
samples  as  specified  In  Table  1  of  Amer¬ 
ican  National  Standard  Z53.I-1967. 


Fluertsecftt 
V«ito«  ■  orongt 
tnonels 


NO r*.:  All  duMeuoM  {a  indMt. 

Fig.  i-7 

Slow-Moving  Vehicle  EmMcm 


Tam.1  J-S— STAJfiiABO  PooTM-noNa  voo  Savstt  iNtraocnoN  Sioits 


«...  ^  MezimiuB 

8^  4m  OrMti  Ward  <pMe  8lfn  4m,  Otmo 

IfKhea.  mtwiguJw  '*TliioS*'  eveifi^tr  (or  inchao  mimI, 


inches,  beleht  ef  4en  •ordiiw 
>•  wMMl  Mien,  Oam*  peiw, 

laclMs  IneOM  beWOi. 


Inches.  iMtgbt  ol  height  g|  aign 


Word  apece 
Corelul*'  evoikblelor 
lolght  g|  4gn  aordliM 
letters.  batov  peneC 
iDcbes  locbes.  h«4ght. 


7 1  10  t  *4 

Ms  14  4Htl^ 
14  a  30  SH  I  19W 


Taou  Staitdaio  PsofOBTiom  roa  Dbectiomai  Stotts 


Wen  alxe.  Bte 

fiiehc;  racWo 

balght,  vidtb  paioei.  I 


MaxlmuiD  apeea 
lor  sign 

Arrow  UO  wordiDa  nelow 

Mlgbt,  wldUi  poMi  beigbl 


on  the  public  roads.  The  emblem  Is  I  pattern  and  its  dimensions  nor  the  back- 


oot  a  clearance  marker  for  wide  ma-  I  ing  shall  be  altered  to  permit  use  of 


ehlnery  nor  is  it  intended  to  replace  I  advertising  or  other  markings.  The  ma- 


requircd  lighting  or  marking  of  slow-  I  terial.  location,  mounting,  etc.,  of  the 


I  moving  vehicles.  Neither  the  color  film  I  emblem  ahnii  be  to  accordance  with  the 


Chapter  XVII — OccupaKonal  Safety  and  Health  Admin. 


Csuuon^CIoae  Clesrsnce. 
Caution — Wstcb  Tour  Step. 
Caution — Eiectno  Fence. 


(6)  Safety  instruction  signs. 

Report  All  Injunee  to  the  Ftm-Ahl  Boom 
at  Once. 

Walk— Don't  Run. 

Report  All  Enjurlee  No  Matter  Bow  SU^t 

Think.  If  Safe  Oo  Ahead 

Hake  Tour  Wort  place  Safe  Before  Starting 


Help  Keep  This  Plant  Safe  and  Clean. 
(7)  Directionai  signs. 


Tble  Wav  Out  (below  arrow  panM). 

Tble  Way  (inside  arrow)  Out  (below  arrow 
paneli. 

Fire  Exit  (below  arrow  pend). 

Fire  (inside  arrow)  BKtlnguiaher  (below 
arrow  pend ) . 

To  the  (inside  arrow)  Fire  bcape  (below 
arrow  panel ) . 

To  the  (Inalde  arrow)  Ptrst  Aid  (below  arrow 
panel). 

Manway  (below  arrow  pend). 

*rhlB  Way  to  (Inside  arrow)  First-Aid  Room 
(below  arrow  pomd ) . 


(8)  Informational  signs. 


No  Treepaaalng  Coder  Penalty  of  the  Uaw. 
TbU  Elevator  la  for  Freight  Only.  Not  for 
Paeeengers. 

No  Admittance  Bzeept  to  Bnq>loye«s  on  Duty. 
No  Admittance. 

No  Admlttanee.  i^iply  at  OfBee. 

No  Treepaeelng. 


Men. 

Women. 

For  Employeee  Only. 


Non:  When  sign  wordings  such  as  thoee 
listed  to  this  section  are  contemplated,  care 
should  be  taken  to  be  cure  that  they  are  suit¬ 
able  tor  the  particular  location  at  which  tba 
sign  ie  to  be  placed  and  that  wording  meeta 
the  requirements  of  the  intended  purpose. 
When  there  la  a  reasonable  dquht.  a  sign  ot 
a  standard  *gn  ehouid  be  unerij 

(f)  Accident  prevention  tagt^(l) 
Scope  and  purpose.  (1)  The  tags  are  a 
temporary  means  of  warning  all  con¬ 
cerned  of  a  hazardous  condition,  defec¬ 
tive  equipment,  radiation  hazards,  etc. 
The  tsigs  are  not  to  be  considered  as  a 
complete  wamtog  method,  but  should 
be  used  until  a  podtlve  means  can  be 
employed  to  eliminate  the  hazard;  for 
example,  a  “Do  Not  Start"  tag  on  power 
equipment  shall  be  used  for  a  few  mo- 
rnentt  or  a  very  short  time  until  the 
switch  to  the  system  can  be  locked  out.  a 
“Defective  Equipment"  Ug  shall  be 
placed  on  a  damaged  ladder  and  Immedi¬ 


ate  arrangements  made  for  the  ladder  to 
be  taken  out  of  service  and  sent  to  the 
r^Mur  shop. 

(U)  'The  purpose  of  this  paragraph  to 
to  establish  a  set  of  specifications  for 
tags  based  on  experience  and  previous 
use.  The  tags  are  to  be  used  to  industry, 
mercantile  establishments,  or  wherevei 
such  tags  can  be  utilized  to  help  pre^ 

Ivmt  accidental  injury  to  Dgrsonnel  [or 
damage  to  property,  or  boCT 

(2>  i>e/lmttoas  The  wora  **tag'*  as 
used  to  this  paragraph  refers  to  a  sur¬ 
face  (usually  card,  paper,  pasteboard, 
or  some  temporary  or  nonpermanent  ma¬ 
terial)  on  which  letters  or  markings,  or 
both,  appear.  These  letters  or  markings, 
or  both,  are  for  warning  (cautionmg)  or 
safety  Instruction  of  employees  who  may 
be  exposed  to  hazards.  They  are  to  be 
affixed  to  the  device  to  question  by  string, 
wire,  or  adhesive. 

(3>  Do  aof  start  tags.  The  stand¬ 
ard  background  color  foroo  Not  Start 
tags  shall  be  red.  (See  Pig-  J>10.) 

(U)  Letters  shall  be  white  or  grey  or 
etched,  provided  that  a  long  i^ating 
sharp  ccmtrast  resultH 

(111)  Do  Not  StarTtags  shall  be  placed 
to  a  conM>icuou8  location  oe  shall  be 
placed  In  such  a  manner  that  they  effec¬ 
tively  block  the  starting  mechanism 
which  would  cause  hasardous  conditions 
should  the  equlpmert  be  *nergiz^. 

(4)  Danger  tags.  (1)  Danger  tags 
should  be  used  only  where  an  tinmedlate 
hasard  exists.  'There  should  be  to  varia¬ 
tion  to  the  type  of  design  of  tags  p<m^ 

I  or  hungjo  warn  ot  specific  dangers  Fsee 
Pig  J-lfl 

(U)  Airemployees  should  be  Instructed 
that  Danger  tags  Indicate  Immediste 
danger  and  that  special  precautions  are 
necessary. 

<6>  Caution  tags.  (1)  Caution  tags 
should  be  used  only  to  warn  against  po¬ 
tential  hazards  Q£.to  eautiou.^gatost< 
I  unsafe  practices,  [te  Pig  J-ljj 

(i)  All  empUoyees  should  be  instnirted 
that  Caution  tags  Indicate  a  possible 
hazard  against  whleh  proper  precautions 
should  be  taken. 

(6)  Out  of  order  tags.  Out  of  Order 
tags  should  be  used  cmly  for  the  si>eclflc 
purpose  of  indicating  that  a  piece  of 
equipment,  machinery,  etc.,  to  out  of 
order  and  to  attempt  to  use  it  might 
pr^mt  a  hazard.  sBrt  Pig-  J-lO 
F?)  Radiation  tags.  (1)  The  standard 
bsSFground  for  RAdlati<»  tags  shall  be 
yellow;  the  panel  shall  be  reddish  pur¬ 
ple.  Any  letters  used  against  the  yellow 


American  Society  of  Agricultural  Engi¬ 
neers  Emblem  for  Identifying  Slow- 
Moving  Vehicles.  ASAE  R276.  1967.  or 
ASAE  S276.2  (ANSI  BM4.1-I971). 

(11)  Symbols.  Symbols  used  on  signs 
shall  follow  recognized  practices,  such 
as  in  Figure  J-8.  For  radioactive  ma¬ 
terials,  see  symbol  to  Figure  J^. 


presenting  a  risk  or  potential  risk  to  the 
well-being  of  man,  fine  biohazard  sym¬ 
bol  shall  be  deslgneoand  proportioned  as 
Illustrated  to  figure  J-9. 

The  symbol -design  shall  be  a  fluores¬ 
cent  orange  or  orange-red  color.  Back¬ 
ground  color  Is  optional  as  l(mg  as  there  to 
sufficient  contrast  for  the  symbol  to  be 
cleer:y  defined.  Appropriate  wording  may 
be  used  In  association  with  the  symbol  to 
indicate  the  nature  or  Identity  of  the 
hazard,  n^me  of  Individual  respo^ble 
for  Its  control,  precautionary  informa- 


Fig.  J-2] 

Symbols  Used  on  Signs 
(e)  Sign  loordings—fu  Examples  of 
wordings.  The  lists  to  suETparagraphs  (3) 
through  (7)  of  this  paragraph  are  In¬ 
tended  to  serve  as  a  guide  for  choosing 
the  correct  spto  design  for  the  message 
to  be  display^ 

(3)  Nature  of  wording.  The  wording 
of  any  sign  should  be  easily  read  and 
concise.  The  sign  should  contain  suffi¬ 
cient  information  to  be  easily  under¬ 
stood.  The  wording  should  make  a  posi¬ 
tive.  rather  than  negative  suggestion  and 


Should  be  accurate  to  fact. 
|3>  Danger  signs 


I  Danger— Keep  Off.  Dectrlc  Current. 

I  Danger— No  Smoking.  Matcbea,  or  Open 

I  Ltghu. 

!  Danger— Hen  Working  Above. 

I  Danger— Not  Room  Bnou^  Bere  to  Clear 

I  Men  on  Care. 

I  Danger — Keep  Away. 

Danger— Men  in  Boiler. 

I  Danger— Ineufllclent  Clearance. 

Danger— 3A00  Volta. 

I  Danger— Keep  Out. 

Danger— Crane  Qi^rhead. 

'  Danger — Keep 

(4)  Biological  hazard  signs.  The  bio¬ 
logical  hazard  warning  shall  be  used  to 
signify  the  actual  of  potential  presence 
of  a  biohazard  and  to  identify  equip¬ 
ment.  ctmtalners.  roooiSu  matMlals.  ex¬ 
perimental  animals,  or  combinations 
thereof,  which  contain,  or  are  contami¬ 
nated  with,  viable  hazardous  agents.  For 
the  purpose  of  this  subparagraph  the 
term  ‘biological  hazard.**  or  **blohaBard.** 
shall  Include  only  those  Infectious  agents 


Pig*  J-9 

Symbol  for  Biological  Htxard 
tlon.  etc.,  but  never  should  this  toforma 
tion  be  superimposed  on  the  symbol. 

(5)  Caution  stpns. 

Caution — Do  Not  Operate.  Men  Working  on 
Repairs. 

Caution— Hands  Off  Switch,  Men  Working  oo 
Line 

,  Caution— Working  on  Machines.  Do  Not 
Start. 

Caution— Oogglea  Must  Be  Worn  When 
Operating  This  Machine. 

Caution — This  Door  Must  Be  Kept  Cloeed. 
Caution— nectne  Trucks.  Oo  Slow. 

Caution— Thla  Space  Must  Bs  Kept  Clear  at 
All  Times. 

I  Caution — Stop  Machinery  to  Clean,  OH,  or 
Repair. 

!  Caution — Keep  Aisles  Clear. 

I  Caution— Operators  of  This  Machine  Shall 

I  Wear  Snug  Fitting  Clothing— No  Gloves. 


Title  29  Labor 


background  shall  be  block  The  colors  I  Physical  Hazards  and  the  Identtflcatioo 
shall  be  those  of  opaque  glossy  samples  M  I  of  Certain  Equipment.  Z$3  1-1947. 


specified  to  Table  1.  Pundameatal  Specl- 
flcauoD  of  Safety  Colors  for  CIE  Stand- 


(Ui  The  method  of  dimensioo.  deslfn, 
and  orlenutioo  of  the  stsmdard  symbol 


ard  Source  ’‘C“  Ameiicao  National  I  (one  blade  pointed  downward  and  cen- 
Standard  Safety  Color  Code  for  Marking  \  tered  oo  the  vertical  axis)  shall  be  ese- 


White  tog 
white  letters  on 
red  squore 


White  tog 
whit#  letters  on 
red  ovol  with  o 
Mock  squore 
Fig  J-ll 
Danger  Tag 


Yellow  tog 
yellow  letters  ono 
Mock  bockground 


Whit*  tog 
artvl*  kttara  on 
block  bockground 


Ytiloa  tog 
ytiloa  lotion  in 
roddiih-purpl*  ponol 
(Added  wording  in  block 
on  ytilow  background) 


Wtntt  log 
block  litton  on 
Muorttetnt -orongo 
background  ond 
symbol 


rif.  j-13 

0- cf  Ordv  Tli« 


Flf  J-15 
BloUfkal  HoaH 
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IWt  29— iobor 


euted  u  illustrated  In  Pifure  J>14.  The 
symbol  shall  be  promlnentlj  displayed 
and  of  a  sire  consistent  with  the  site 
of  the  e9uiDnicDi  or  area  In  which  it  Is 
to  be  ^isedl 

(6)  mmoQiccl  hazard  tagt.  The 
standard  backgrotind  color  (or  tbi  Bio¬ 
logical  Hazard  symbol  is  optional  as  long 
as  there  Is  sutflcient  contrast  (or  the 
symbol  to  be  clearly  deHned.  The  ssrmbol 
design  (see  Pig.  J-15)  shall  be  a  fluorea- 
cent  orange  or  orange- red  colorl 

(II)  The  biological  Hazard  tag  shall  be 
used  to  signify  the  actual  or  potential 
presence  of  a  biohazard,  to  Identify 
equipment,  contsdners,  rooms,  matehala. 
experimental  animals,  or  oomblnstlons 
thereof,  which  contain  or  are  contami¬ 
nated  with  viable  hazardous  agents. 

(III)  Por  ths  purpose  of  this  subpar¬ 
agraph  the  term  “biological  hazard" 
shall  Include  only  those  infecUous  agenU 
presenting  a  risk  or  potential  risk  to  the 
well-being  of  man. 

I  1910.146  [ReMmd] 

I  1910.147  SonrrM  of  sUiKlards. 

The  standards  In  this  Subpart  J  art 
derived  from  the  following  sources: 


Bso. 

ISlO.Ul _ — 

1»10.I4I  ...... 

1910  143  ...... 

1910  144 _ _ 

1910146 

(a)-(S)  ... 


1910146(0  .. 


ANSI  24.1-1968.  Mlolmum 
RoqulrMDtoU  tor  San- 
lUUoD  la  Plaoa*  ct  am- 
ploymtni. 

ANSI  24  4-1968.  Mlnlm^lIB 
RequlraiDanU  for  San- 
ItatloB  la  Tamporary 
Labor  Canpa 

ANSI  24  J  1970.  Minimum 
raqulrarnaDts  for  Non- 
watar  Oarrtaga  Disposal 
Byvtams. 

ANRI  2&S  1-1987.  Safaty 
Dolor  Coda  for  Marktag 
^yslcal  Uaaanls. 

ANSI  2851  1980  Spactfl- 
eattom  (or  acetdaot  Pra> 
▼aoUoD  Signs,  and  ANSI 
B1I4.I-1971.  8(o«-Moa- 
Ing  Vahicla  IdanUflca- 
tloB  Xn.blem 

ANSI  286>  1989  Spaelfi- 
cations  for  Aoddaat 
PravaottoB  Tags 


$  1910.148  Stamlards  nrganicatWtnA 
Standard  and  spe«'lflcaUons  of  the  fol¬ 
lowing  organtsattoos  have  been  refer¬ 
enced  In  this  Subpan  J : 


AmarloaD  Nad'>rs'  Standards  Inatltuta.  1490 
Bmadway.  New  TorS.  NT  10018 
NatlouKi  AaaootatloD  of  Plumbing  and  Ma- 
chantcal  Offlcials  6033  Alhambra  Avaoua. 
Los  Angataa.  CA  90033. 


Amarlcan  Society  of  Agricultural  Bngioaara 

3950  Niles  Road.  Poet  Offlea  Bos  339.  84. 

Joeepb.  MI  49066. 

%  1910.149  EITectUr  dales. 

(ai  The  provisions  of  this  Subpart  J 
shall  become  efTective  on  August  21. 1971. 
except  as  provided  In  the  remaining 
paragraphs  of  this  section. 

(b)  The  following  provisions  Aall  be¬ 
come  effective  on  February  l&.  1973: 

11910.143(61(9).  (b)(9).  <b)(7).  (d)(e). 

(f).  (g).  (I)  (1)  and  (3). 

(c)  Notwithstanding  anything  Id 
paragraph  (a).  (b>.  or  (d)  cif  this  sec¬ 
tion.  any  provision  In  any  other  seciKm 
o^  thl»  subpan  which  contains  In  Itself 
a  specific  effective  date  or  time  limitation 
shall  become  effective  on  such  date  or 
shall  apply  In  accordance  with  auoh 
limitation. 

(d)  Notwithstanding  anything  In 
paragraph  (a>  of  this  section.  If  any 
standard  in  41  CFR  Part  56-304.  other 
than  a  national  ccmsensus  standard 
incorporated  by  reference  In  50-3042 

(a)(1).  Is  or  becomes  applicable  at  any 
time  tc  any  employment  and  plaee  of 
employment,  by  virtue  of  (be  Walsh- 
Healey  Public  Contracts  Act  or  the  Serv¬ 
ice  Contract  Act  ol  1065.  or  the  Natkmal 
Foundation  <»  Arta  and  Humanities  Act 
of  1065.  any  corresponding  established 
Federal  standard  in  this  Subpart  J  which 
Is  derived  from  41  CFR  Part  50-304  ahaH 
also  become  effectlvt.  and  aball  be  ^>- 
pllcabl-  to  such  employment  and  place 
ol  employment  on  ^  tame  data. 

Subpoil  K — Medical  ond  First  Aid 
5  1910.151  Medlral  services  end  first 
aid. 

(a)  The  employer  shall  ensure  the 
ready  availability  (rf  medical  personnel 
f  jr  advice  and  consultation  on  matters  of 
plant  health. 

(b)  In  the  absence  of  an  inflrmary. 
clinic,  or  hMpltal  In  near  proximity  to 
the  workplace  which  Is  used  for  the  treat¬ 
ment  of  all  Injured  employees  a  person 
or  persons  shall  be  adequately  trained 
to  render  first  aid  First  aid  supplies  ap¬ 
proved  by  the  consulting  physician  shall 
be  readily  available. 

(c>  Where  the  eyee  or  body  of  any 
person  may  be  exposed  to  Injurious  cor¬ 
rosive  materials,  suitable  facilities  for 
quick  drenching  or  flushing  of  the 
and  body  shall  be  provided  within  the 
work  area  for  Immediate  emergency  use 
g  I9I0.IS2  [ReMTved] 


g  1910.153  Soarres  of  sUndards. 

The  standard  in  1 1910.151  la  derived 
from  41  CFR  50-304.6.  ^ 

Swbpart  I-  ■Fire  Fretection 
g  1910.156  [>c6nillofi«  applicable  lo  ibis 
•ubpart. 

(a)  "Class  A  fires"  are  fires  In  or¬ 
dinary  combustible  materials,  such  as 
wood,  cloth,  paper,  and  rubber. 

(b)  "Class  B  fires"  are  fires  in  flam¬ 
mable  liquids,  gases,  and  greases. 

(c)  "Class  C  fires"  are  fires  which 
Involve  energized  electrical  equipment 
where  the  electrical  nonconductivity  of 
the  extinguishing  media  is  of  importance. 
(When  electrical  equipment  Is  deener¬ 
gized.  extinguishers  for  Class  A  or  B  fires 
may  be  used  safely.) 

(d)  "Class  D  fires"  are  fires  In  ccMn- 
bustible  metals,  suck  as  magnesium, 
titanium,  zirconium,  sodium,  and 
potassium. 

(ei  Classification  of  portable  fire  ex¬ 
tinguishers  "Portable  fire  extinguishers" 
are  clas.4ified  for  use  on  certain  classes  of 
fires  and  rated  for  relative  extinguishing 
effecuveness  si  a  temperature  of  plus 
70”  P.  by  nationally  recognized  test¬ 
ing  laboratories  This  Is  based  upon  the 
preceding  classification  of  fires  and  the 
Are  extinguishment  potentials  as  deter¬ 
mined  by  fire  ‘osts. 

Non:  The  dsKlflcatloa  and  rating  eya* 
tern  described  In  thta  section  U  that  need  by 
Underwrttera*  Laboratmiea.  Inc.  and  Under- 
writers  Laboratorlee  ol  Canada  and  le  based 
on  extlnfmlehlng  preplanned  Area  of  deter¬ 
mined  size  and  deacrlptlon  ee  followB’ 

(1)  C1a«  A  ratlng^Wood  and  exoMalor 
6rea  eicludtng  deep-aeated  conditions. 

(Ill  ClauB  B  rating— Two-lDCh  deptb 
gasoline  Area  in  aquare  pane. 

(Ill)  Claae  C  rating— No  fire  test.  Agent 
must  be  a  nonconductor  of  electrlelty 

(Iv)  Class  D  rating — Special  tests  on 
•pacific  combustible  metal  firea. 

(f)  A  "light  hazard"  Is  a  sltuatloD 
where  the  amount  of  combustibles  or 
flammable  liquids  present  is  such  that 
fires  of  small  size  may  be  expected.  These 
may  include  offices,  schoolrooms, 
churches,  assembly  halls,  telephone  ex¬ 
changes.  etc 

(g)  An  "ordinary  l&azard"  Is  a  situa¬ 
tion  where  the  amount  of  combustibles 
or  flammable  liquids  present  Is  such  that 
fires  of  moderate  size  may  be  expected 
These  may  Include  mercantile  storage 
and  display,  auto  sbownxmu.  parking 
garages,  light  manufacturing,  ware¬ 


houses  not  classified  as  extra  baaard, 
school  shop  areas,  etc. 

(h>  An  "extra  hazard"  is  a  sltuatloo 
where  the  amount  of  combustibles  or 
flammable  liquids  present  is  such  that 
fires  of  severe  ma^tude  may  be  ex¬ 
pected.  These  may  Include  woodwork¬ 
ing.  auto  repair,  aircraft  servicing,  ware¬ 
houses  with  high-piled  (14  feet  or 
higher)  combustibles,  and  processes  such 
as  flammable  liquid  handling,  pwinMiif, 
dipping,  etc. 

(1)  Sprinkler  system:  A  "sprinkler 
system."  for  fire  protecU(m  purpoees.  Is 
an  Integrated  83rstem  of  underground 
and  overhead  piping  designed  In  accord¬ 
ance  with  fire  protection  engineering 
standards.  The  system  includes  a  suit¬ 
able  water  supply,  such  as  a  gravity 
tank,  fire  pump,  reservoir,  or  pressure 
tank  and/or  connection  by  underground 
piping  to  a  dty  main.  The  portion  of  the 
sprinkler  system  above  ground  Is  a  net¬ 
work  of  specially  sized  or  hydraulically 
designed  piping  Installed  In  a  building, 
structure  or  area,  generally  overhead, 
and  to  which  sprinklers  are  connected 
In  a  systematic  pattern.  The  system  tn- 
eludes  a  controlling  valve  and  a  device 
for  actuating  an  alann  when  the  system 
is  in  operation.  The  system  Is  usually 
activate  by  heat  from  a  fire  and  dis¬ 
charges  water  over  the  fire  area. 

Non:  The  doolgn  and  matsUstloo  of 
water  supply  (seUltlM  siieh  m  gravity  tanki. 
fir*  pump*,  mervolra.  or  pmsxire  tanks,  and 
underground  piping  are  eovsrsd  by  NFPA 
Standards  No.  33-1970.  Water  Tanks  For 
Private  Fire  Protection:  No.  90-1970.  InstaUa- 
tlon  of  Centrifugal  Fire  Pun^  and  No. 
34-1970,  Outatds  Protsetkm. 

(j)  Sprinkler  alarms:  A  "sprinkler 
alarm"  unit  Is  an  assraibly  of  apparatus 
approved  for  the  service  and  eo  con¬ 
structed  and  Installed  that  any  flow  of 
water  from  a  sprinkler  system  equal  to 
or  greater  than  that  from  a  single  auto¬ 
matic  sprinkler  will  result  in  an  audible 
alarm  signal  on  the  premises. 

«k)  Class  of  service— standpipe  iy»- 
tems:  "Standpipe  systems’*  are  grouped 
into  three  general  classes  of  service  for 
the  Intended  used  in  the  extinguishment 
of  fire. 

(1)  Class  I:  For  use  by  fire  depart¬ 
ments  and  those  trained  In  handling 
heavy  fire  streams  (316-Inch  hoee). 

(3)  Class  n:  Por  use  primarily  by  the 
building  occupants  untU  the  arrival  of 
the  fire  department  (small  hose). 

(3)  Class  m:  Por  use  by  either  flro 
departments  and  those  trained  in  ban- 
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dling  heavy  hose  streams  or  by  the  build¬ 
ing  occupants. 

(l)  Class  I  service:  "Class  I  service" 
Is  a  standpipe  system  capable  of  fur¬ 
nishing  the  effective  fire  streams  re¬ 
quired  during  the  more  advanced  stages 
of  fire  on  the  Inside  of  buildings  or  for 
exposure  fire. 

(m)  Class  n  service:  "CHass  n  service" 
is  a  standpipe  system  which  affords  a 
ready  means  lor  the  control  of  Incipient 
fires  by  the  occupants  of  buildings  dur¬ 
ing  working  hours  and  by  watchmen 
and  those  present  during  the  night  time 
and  holidays. 

(n)  Class  ni  service:  "Class  in  serv¬ 
ice"  Is  a  standpipe  system  capable  of 
furnishing  the  effective  fire  streams  re¬ 
quired  during  the  more  advanced  stages 
of  fire  on  the  Inside  of  buildings  as  well 
as  providing  a  ready  means  for  the  con¬ 
trol  of  fires  by  the  occupants  of  the 
building. 

(o)  Standpipe  systems:  **6tandplpe 
systems"  are  usually  of  the  following 
types: 

(1)  A  wet  standpipe  system  having  a 
supply  valve  open  and  water  pressure 
maintained  at  all  times. 

(3)  A  standpipe  system  so  arranged 
through  the  usd  of  approved  devices  as 
to  admit  water  to  the  system  automat¬ 
ically  by  opening  a  hose  valve. 

(3)  A  standpipe  system  arranged  to 
Admit  water  to  the  system  through  man¬ 
ual  operation  of  approved  remote  control 
devices  located  at  each  hose  station. 

(4)  Dry  standpipe  having  no  perma¬ 
nent  water  supply. 

See  also  paragraph  (k)  of  this  section. 

(p)  Type  I  storage:  ‘Type  I  storage" 
Is  that  In  which  combustible  commodities 
cr  noncombusUble  commodities  Involv¬ 
ing  combustible  packaging  or  storage  aids 
are  stored  over  15  feet  but  not  more  than 
31  feet  high  In  solid  piles  or  over  13  feet 
but  not  more  than  31  feet  high  in  piles 
that  contain  horizontal  channels.  Minor 
quantities  of  commodities  of  hazard 
greater  than  orrilnary  combustibles  may 
be  Included  without  affecting  this  gen¬ 
eral  classification. 

<q)  Type  n  storage:  Type  n  storage" 
Is  that  tn  which  combustible  commodities 
or  DODcombustlble  commodities  Involv¬ 
ing  combustible  packaging  or  storage 
aids  are  stored  not  over  15  feet  high  In 
solid  piles  or  not  over  13  feet  high  tn 
piles  that  contain  horizontal  channels. 
ICDor  quantities  of  commodities  of  haz¬ 
ard  greater  than  ordinary  combustibles 


may  be  included  without  affecting  this 
general  clsssificstion. 

(r)  Type  in  storage:  "Type  III  stor¬ 
age"  Is  that  in  which  the  stored  commodi¬ 
ties.  packaging,  and  storage  aids  are  non¬ 
combusUble  or  contain  only  a  small  con¬ 
centration  of  combustibles  which  are 
Incapable  of  producing  a  fire  that  would 
cause  appreciable  damage  to  the  com- 
modlUes  stored  or  to  noncombustible 
wall,  floor  or  roof  construction.  Ordinary 
combustible  commodiUes  In  completely 
sealed  noncombustible  containers  may 
qualify  In  this  classlficauon.  General 
commodity  storage  that  is  subject  to  fre¬ 
quent  changing  and  storage  of  combust¬ 
ible  packaalng  and  storage  aids  is  ex¬ 
cluded  from  this  category. 

(•)  "Approved":  "Approved"  means 
listed  or  approved  by:  (1)  At  least  one 
of  the  following  naUonally  recognized 
testing  laboratories;  Factory  Mutual  En¬ 
gineering  Corp.:  Underwriters"  Labora¬ 
tories.  Inc.,  or  (2)  Federal  agencies  such 
as  Bureau  of  Mines,  Department  of  the 
Interior;  Department  of  Transportation, 
or  U.S,  Coast  Guard,  which  issue  approv¬ 
als  for  such  equipment. 

PoRTABLx  Fiks  Suppression  Equipmxnt 
I  1910.157  Portable  fire  extinguisliers. 

(a)  General  requirementt — (1)  Oper- 
oble  condifton.  Portable  extingulsherr 
shall  be  malnuined  In  a  fully  charged 
and  operable  condition,  and  kept  in  their 
designated  places  at  all  times  when  they 
are  not  being  used. 

(2)  Location.  Extinguishers  shall  be 
conspicuously  located  where  they  will  be 
readily  accessible  and  immediately  avail¬ 
able  in  the  event  of  fire.  They  shall  be 
located  along  normal  paths  of  travel. 

(3)  Biarking  of  location.  Extinguishers 
shall  not  be  obstructed  or  obscured  from 
view.  In  large  rooms,  and  In  certain  loca¬ 
tions  where  visual  obstruction  cannot  be 
completely  avoided,  means  shall  be 
provided  to  Indicate  the  location 
and  Intended  use  of  exUngmshers 
conspicuously. 

(4)  Marking  of  extinguishers.  If  ex¬ 
tinguishers  Intended  for  different  classes 
of  fire  are  grouped,  their  Intended  use 
shall  be  marked  conspicuously  to  Insure 
choice  of  the  proper  extinguisher  at  the 
ti^  of  a  fire. 

I?)  Mounting  of  Sxtingutshers.  Extin¬ 
guishers  shall  be  installed  on  the  hangers 
or  in  the  brackets  supplied,  mounted  In 
cabinets,  or  set  on  shelves  unless  the  ex- 
ttnguiahers  are>of  tbs  wheeled  type. 


(6)  Height  of  mounting.  Extinguishers 
having  a  gross  weight  not  exceeding  40 
pounds  shall  be  installed  so  that  the  top 
of  the  extinguisher  Is  not  more  than  5 
feet  above  the  floor.  Extinguishers  hav¬ 
ing  a  gros  weight  greater  than  40  pounds 
(except  wheeled  types)  shall  be  so  In¬ 
stalled  that  the  top  of  the  extinguisher  Is 
not  more  than  3(4  fsst  above  the  floor 

(7>  Cabfnef  mouaffng.  Extinguisher 
mounted  tn  cabinets  or  wall  recesses  or 
set  on  shelves  shall  be  placed  tn  a  man¬ 
ner  such  that  the  extinguisher  operat¬ 
ing  Instructions  face  outward.  Ihe  loca¬ 
tion  of  such  extinguishers  shall  be 
marked  conspicuously. 

(8)  Vibrating  locutions.  ExUngulshei^ 
Installed  under  conditions  where  they 
are  subject  to  severe  vibration  shall  be 
installed  tn  brackets  speclfl<ylly  designed 
to  cope  with  this  ylbratldn] 

(9)  Temperature  rcnpe^Extlngulshers 
shall  be  suitable  for  use  within  a  tem¬ 
perature  range  of  at  least  plus  40*  to 
120*  Fahrenheit 

(10)  Extreme  temperature  exposure 
When  extinguishers  are  trutalled  in  lo¬ 
cations  subjected  to  temperatures  outside 
the  range  prescribed  tn  this  subpara¬ 
graph.  they  shall  be  of  a  type  approved 
or  Usted  for  the  temperature  to  which 
they  will  be  exposed,  or  placed  tn  an  en¬ 
closure  capable  of  malntsonlng  the  tem¬ 
perature  within  the  range  prescribed  tn 
this  subparagraph. 

(b)  Selection  of  extinguishers — (1) 
General.  The  selecUon  of  extlngul-shers 
for  a  given  situation  will  depend  upon  the 
character  of  the  fires  anUcipaied.  the 
construction  and  occupancy  of  the  Indi- 
vldusl  property,  the  vehicle  or  hazard  to 
be  protect^,  ambient- t^pe^nture  eon-  I 
ditlons.  and  other  factors.  The  number  I 
of  extinguishers  required  shall  be  deter-  | 
mined  by  reference  to  paragraph  (e)  of 
this  section.  Approved  fire  extinguishers 
shall  be  used  to  meet  the  requirements 
of  this  section. 

<2)  Selection  by  hazard,  (t)  Extin¬ 
guishers  shall  be  selected  for  the  specific 
class  or  classes  of  hazards  to  be  protected 
tn  accordance  with  the  following  para¬ 
graphs. 

(U)  Bxtlngiilahers  for  protecting  Class 
A  hazards  shall  be  selected  from  among 
the  following '  foam,  loaded  stream,  mul¬ 
tipurpose  dry  chemical,  and  water  types. 
CerUln  smaller  exUngulshers  which  are 
charged  with  multipurpose  dry  chemical 
are  rated  on  Class  B  and  Class  C  fires, 
but  have  Insufficient  effectiveness  to  earn 
the  minimum  l-A  rating  even  though 


they  have  value  tn  extlngulshiiig  smaller 
Class  A  fires. 

Such  smaller  extinguishers  shall  not 
be  used  to  meet  the  requirements  of  par¬ 
agraph  (O  (2)  <1>  of  this  section. 

(iin  Extinguishers  for  protection  of 
Class  B  hazards  <>ha]l  be  .selected  from 
the  following;  bromotrifluoromethane. 
carbon  dioxide,  dry  chemical,  foam, 
loaded  stream,  and  multipurpose  dry 
chemical  Extinguishers  with  ratings  less 
than  1-B  shall  not  be  considered  In  de¬ 
termining  suitability. 

(Iv)  Extinguishers  for  protection  of 
Class  C  hazards  shall  be  selected  from  the 
following;  bromotrifluoromethane.  car¬ 
bon  dl  ixlde.  dry  chemical,  and  multi¬ 
purpose  dry  chemical 
Nora  Carbon  dioxide  extinguishers  equip¬ 
ped  with  mrtal  oorne  are  not  considered  safe 
for  use  on  fires  in  energized  electnca)  equip¬ 
ment  and.  charefore.  are  not  olassifled  for 
use  on  Claes  O  hazarda. 

(V)  Extinguishers  and  extinguishing 
agents  for  the  protection  of  Class  D 
hazards  shall  be  of  types  approved  for  use 
on  the  specific  combustible-metal  hazard. 

(c>  Otstribufion  of  portable  fire  ex^ 
tingutshers — (1)  General.  (1)  The  num¬ 
ber  of  fire  extinguishers  needed  to  pro¬ 
tect  a  property  shall  be  determined  as 
prescribed  herein,  considering  the  area 
and  arrangement  of  the  building  or  oc¬ 
cupancy,  the  severity  of  the  hazard,  the 
anticipated  classes  of  fires,  and  the  dis¬ 
tances  to  be  traveled  to  reach  exUn¬ 
gulshers. 

(11)  Fire  extinguishers  shalL^  pro¬ 
vided  for  the  protection  of  Kdtli  the 
building  structure.  If  combustiblear^ the 
oc^panev  hazards  contained  ther^. 

[Ui )  Required  building  protecUon  shall 
be  provided  by  fire  exUnguisbers  suit¬ 
able  for  CHaae  A  flrwl 
<lv>  Occupancy  *^zard  protection 
shall  be  provided  by  fire  extinguishers 
suitable  for  such  Class  A.  B.  C.  or  D  fire 
potentials  as  may  be  present. 

fv)  Extinguishers  provided  for  build¬ 
ing  protection  may  be  considered  also  for 
the  protecUon  of  aceupanclca  having  a 
Class  A  fire  potenU^ 

(vl)  CombusUbleoulldlngs  having  an 
occupancy  hazard  subject  to  Class  B. 
and/or  Class  C  fires,  shall  have  a  stand¬ 
ard  complement  of  Class  A  fire  extin- 
guishen  as  required  by  Table  L-1 
for  building  protection,  plus  additional 
Class  B  and/or  Class  C  exUngulshers. 
Where  fire  extinguishers  have  more  than 
one  letter  elassificatton  (such  as  3-A: 
20-B:C). 'they  may  be  considered  to 
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satisfy  the  requirements  of  each  letter 

class 

(etl)  Rooms  or  areas  shall  be  graded 
generally  as  light  haaard.  ordinary  haa- 
ard,  or  extra  haaard.  Limited  areas  of 
greater  or  lesser  haaard  shall  be  pro* 
tected  as  required. 

<3)  Fire  extinffuisher  site  and  place¬ 
ment  for  Clots  A  hazards  <1)  Idlnlmal 
sites  of  fire  extinguishers  for  the  listed 
grades  of  haaard  shall  be  prorlded  on 
the  basis  of  Table  L-1.  Eatinguishers 
shall  be  located  so  that  the  maximum 
travel  distances  shall  not  exceed  those 
specified  In  Table  L>1. 

Tabls  t/-l 


Amt  to  bt  prottotad  por 
Bone  UMlmoa  tutncuMtor 

mlrlmum  - 

eittoiruiihrr  ditiMiOM  Ltfhl  Oreirwry  Bitn 

railtv  toti-  Iwatrd  tMtrtrd  hocsrS 

Worco  ttnsul«hAr»  oecuptnc)  oerupnnO)  necopan- 

tporlfiod  <fr«t)  (tqurrv  itquitrt  ey  (tqtnre 

fftl)  lipi)  Pet) 


t.000  Notfl 


t.000  Mott 


Norc  t:  Net  ptnntitrd  ttftpt  M  i^wctSfd  hi  tub- 
eivition  (ID  of  this  SQ'.’ptrapnpb 

(li)  The  protection  requirements  8pee> 
tiled  In  Table  L-1  may  be  fulfilled  by 
several  extinguishers  of  lower  ratings 
for  ordinary  or  extrmhazard  occupancies. 

(ill)  Where  the  floor  area  of  a  buUd- 
Ing  Is  less  than  that  specified  in  Table 
L-1,  at  least  one  extinguisher  of  the  mini¬ 
mum  size  recommended  shall  be  provided. 

(It)  The  protection  requirements  may 
be  fulfilled  with  extinguishers  of  higher 
rating  provided  the  travel  distance  to 
such  larger  extinguishers  shall  not  ex¬ 
ceed  75  feet. 

<3)  Fire  extinguisher  size  and  place¬ 
ment  for  Class  B  fires  other  than  foe 
fires  In  fianmable  Nquids  of  avpreciahle 
depth.  (i>  Minimal  sizes  of  fire  extin¬ 
guishers  for  the  listed  grades  of  hazard 
shall  be  provided  on  the  basis  of  Table 
L-2.  Extinguishers  shall  be  located  so 
that  the  maximum  travel  distances  shall 
not  exceed  those  specified  In  Table  L-2. 

(ii)  Two  or  more  extinguishers  of 
lower  raling.  except  for  foam  extln- 
gui.«hers.  shall  not  be  ased  to  fulfill  the 
protecticm  requirements  of  Table  L-3.  Up 
to  three  foam  extinguishers  may  be  used 
to  fulfil)  these  requirements. 

(ill)  The  protection  requirements  may 
be  fulfilled  with  extinguishers  of  higher 
ratings  provided  the  travel  distance  to 


Tabu 


TypeofliaArd 


B«5le  MBitmiim 

mtnhnum  truvH 

cxUitgiilsl>*r  dtotkiic*  to 
nUnf  astlit^lshen 


•wtton  CHlb  tot  minimum  estin- 
if  4  n.  8  B.  or  12  n,  tiM*  rwitttiviiK  nU 
rslUlnc  riUngiilAlii^  of  multtpW  (otn 

tillowol  1>«  poi-igiiipta  (OOmiI)  of  Oil> 
f.  If  0  UiigV  riitii^-ublMr  must  hr  pur- 
udi  roquireiMnu.  ibo  »•«(  Itlgbor  rutiog 


such  larger  extinguishers  shall  not  ex¬ 
ceed  50  feet. 

(4)  Fire  extinffui»her  size  and  place¬ 
ment  for  Clast  B  fires  In  fiammabte  liq¬ 
uids  of  appreciable  depth.  (1)  For  flam¬ 
mable  liquid  hazards  of  appreciable 
depth  (Class  B) .  such  as  in  dip  or  quench 
tanlcs.  Class  B  fire  extinguishers  stoll  be 
provided  on  the  l>asis  of  one  numerical 
unit  of  Class  B  extinguishing  potential 
per  square  foot  of  flammable  liquid  sur¬ 
face  ot  the  largest  tank  hazard  within 
the  area. 


Non:  Appreciable  depth  Is  defined  aa  a 
depth  of  a  liquid  greater  than  one-quarter 
Inch. 


(U)  Two  or  more  extinguishers  of 
lower  ratings  except  for  foam  extin¬ 
guishers.  shall  not  be  used  In  lieu  of  the 
extinguisher  required  for  the  largest 
tank.  Up  to  three  foam  extinguishers 
may  be  used  to  fulfill  these  requirements 

(ill)  Scattered  ot  widely  separated 
hazards  shall  be  Individually  protected  If 
the  specified  travel  distances  in  subdivi¬ 
sions  <i)  and  (ill)  of  subparagraph  (3> 
of  this  paragraph  (c)  are  exceeded 
likewise,  extinguishers  In  the  proximity 
of  a  hazard  shall  be  carefully  located  so 
as  to  be  accessible  in  the  presence  of  s 
fire  without  imdue  da^r  to  the 
operator. 

(5)  Fire  extinguisher  size  and  place¬ 
ment  for  Class  C  hazards,  d)  Extinguish¬ 
ers  uith  Class  C  ratings  shall  be  re¬ 
quired  where  energized  electrical  equip¬ 
ment  may  be  encountered  which  would 
require  a  nonconducting  extinguishing 
media  This  will  Include  fire  either  di¬ 
rectly  involving  or  surrounding  electrical 
equipment  Since  the  fire  Itself  Is  a  Class 
A  or  Class  B  hazard  the  extinguishers 
are  sized  and  located  on  the  basis  of 
the  anticipated  Class  A  or  B  hazard. 

(d)  Inspection,  maintenance,  and  hy¬ 
drostatic  tests — (1)  General.  <1)  The 


employer  shall  be  responsible  for  such 
inspection,  maintenance,  and  testing. 

(U)  For  details  of  conducting  needed 
Inspections,  proper  maintenance  oper¬ 
ations,  and  required  tests,  see  NI‘'PA  No. 
lOA-1970.  Maintenance  and  Use  of  Port¬ 
able  Fire  Extinguishers. 

(3)  Inspection.  (1)  Extinguishers  shall 
be  inspected  monthly,  or  at  more  fre¬ 
quent  intervals  when  circumstances  re¬ 
quire.  to  insure  they  are  In  their  desig¬ 
nated  places,  to  Insure  they  have  not 
been  actuated  or  tampered  with,  and  to 
detect  any  obvious  physical  damage,  cor¬ 
rosion.  or  other  Impairments. 

(U)  Any  extinguishers  showing  defects 
shall  be  given  a  complete  maintenance 
check. 

(3)  Maintenance.  (1)  At  regular  In¬ 
tervals.  not  mens  than  1  year  apart,  or 
when  specifically  Indicated  by  an  in¬ 
spection,  extinguishers  shall  be  thor¬ 
oughly  examined  and/or  recharged  or 
r^mlred  to  Insure  operability  and  safety; 
or  replaced  as  needed. 

<U)  Extinguishers  removed  from  the 
premises  to  be  recharged  shall  be  re¬ 
placed  by  spare  extinguishers  during  the 
period  they  are  gone. 

(ill)  Pails  or  drums  of  powder-extin¬ 
guishing  agents  for  scoop  or  shovel  ap¬ 
plication  to  metal  fires  shall  be  kept  full 
at^  times. 

|Tv)  Each  extinguisher  shall  have  a 
durable  tag  securely  attached  to  show  the 
maintenance  or  recharge  date  and  the 
Initials  or  signatureof  the  person  who 
performs  this  servlcM 

(4)  Hydrostatic  Tests.  (1)  If,  at  any 
time,  an  extinguisher  shows  evidence  of 
corrosion  or  mechanical  Injury.  It  shall 
be  subjected  to  a  hydrostatic  pressure 
test,  or  replaced. 

(11)  For  evaluating  the  condition  of 
extinguisher  cylinders  made  to  Depart¬ 
ment  of  Tramportation  specifications 
(cf.  49  CFR  Chapter  I) .  see  the  Standard 
for  Visual  Inspection  of  Compressed  Gas 
Cylinders  (COA  C-6),  published  by  the 
Compressed  Gas  Association.  500  Fifth 
Avenue.  New  York.  NY  10036. 

(ill)  At  intervals  not  exceeding  those 
specified  in  Table  L-3  and  subdivision 
(Iv)  of  this  subparagraph,  extinguishers 
tiiall  be  hydrostatically  tested.  The  first 
hydrostatic  retest  may  be  conducted  be¬ 
tween  the  fifth  and  sixth  years  for  those 
with  a  designated  test  interval  of  6  years. 


Tabli  L-3 

BTDROSTATIC  TEST  INTERVAL 
FOR  EXTINGUISUXRS 

fell  tntervoi 

BsUngulsher  type:  year 

SodB-Acid  _ _ ..... _ _  6 

CsrUidgB-operBted  water  and/or  anti¬ 
freeze  • 

•  Stored-preasure  vrater  and/or  antl- 

freeza  ... _ .... _ ............  6 

WetU:ig  agent  $ 

Foam _ _  5 

Loaded  stream  .... _ _ _ _  g 

Dry  chemical  cxtlngulBhere  with  Btaln- 
lesB  Bteel  ahalls,  or  soldered -bram 

WielU  ........ _ _  g 

Carbon  dioxide  extinguishers  ........  g 

Dry  chemical  extinguishers  with 
brared-braas  shells.  mUd-steel  ^ell, 

or  aluminum  ahella.. ...... _ la 

Bromotnfluoromeihane  ig 

Dry  powder  aaUngulshera  for  OMtal 
fires  . 18 

Note:  Cylinders  under  jurisdiction  of 
the  U3.  Department  of  Transportation 
(formerly  Interstate  Commerce  Com¬ 
mission)  may  require  hydrostatic  test¬ 
ing  at  more  frequent  periods. 

(Iv)  Nitrogen  cyllndeir  (or  other  cyl¬ 
inders  used  for  Inert-gas  storage),  such 
as  found  on  wheeled  extinguishers,  shall 
be  tested  at  a  S-year  Interval. 

(v)  On  those  extinguishers  which  are 
equipped  with  a  shutoff  nozzle  at  the 
outlet  end  of  the  hose,  a  hydrostatic  test 
shall  be  performed  on  the  hose  with  its 
couplings  (but  without  the  discharge 
nozzle)  at  the  test  interval  specified  for 
the  unit  on  which  the  hose  is  installed 
(vl)  The  test  pressure  for  dry  chemical 
and  dry  powder  hose  assemblies  requir¬ 
ing  a  hydrostatic  test  shall  be  at  a  test 
pressure  of  300  pounds  per  square  Inch 
for  a  l-minute  period.  Carbon  dioxide 
hose  assemblies  requiring  a  hydrostatic 
test  shall  be  at  test  pressure  of  1,250 
pa.I.  for  a  1  -minute  period. 

(vlt)  Hydrostatle  tests  are  not  re¬ 
quired  on  fire  pails,  pump-type  water 
and/or  antifreeze  extinguishers,  and 
factory-seal^  disposable  monreflllable) 
containers,  [u  such  an  extinguisher  or 
water  pail  shows  evidence  of  corrosion 
or  mechanical  Injury,  it  may  be  unsafe 
or  unsuitable  for  further  use  and  shall 
be  replaced  with  a  new  unit. 

(vill)  The  hydrostatic  test  date  shall 
be  recorded  <m  a  record  tag  of  metal  or 
equally  durable  material,  or  a  suitable 
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oMtallized  decal  which  shall  be  affixed 
(by  a  heatless  process)  to  the  shell  of 
an  extinguibfker  which  favorably  {Msses 
the  hydrostatic  test.  The  record  tag 
shall  contain  the  following  information: 
Date  of  test,  test  pressuie.  and  name 
or  Inl^J^  of  person  or  agency  making 
thete^ 

(lx)  For  extinguishers  subjected  to  an 
original  factory  test  pressure  of  350  p  a  l. 
or  greater,  the  test  pressure  shall  be  75 
percent  of  the  factory  test  pressure  (as 
noted  on  the  extinguisher  nameplate), 
but  in  DO  cuse  less  than  300  pz  l..  see 
Table  L-4  For  extinguishers  subjected  to 
an  original  factory  test  pressure  of  leas 
than  350  ps  l..  the  test  pressure  shall 
be  75  percent  of  the  factory  test  pressure: 
see  Table  L-4.  Pressure  shall  be  appliecl 
at  a  rate  of  rise  to  reach  the  test  pres¬ 
sure  In  approximately  1  minute,  and  the 
pressure  shall  be  held  for  1  minute,  after 
which  it  shall  be  released. 

TaSls  l-4 


■Tn«»wT*Tir  TtFT  rsrwruK  storrarMRytt— mok  nr 

SBkLLA,  Aseu.*  MOT  WKCrntH  IN  0*  PSfANTMtVT  Of 
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(X)  Carbon  dioxide  extinguish^, 
oitrogen  cylinders,  and  other  cylinders  or 
cartridges  used  for  the  storage  of  inert, 
compressed  gases  shall  be  hydroatatlcally 
tested  In  accordance  with  the  require¬ 
ments  of  the  U.8.  Department  of  Trans¬ 
portation  (formerly  Interstate  Commerce 
Commission) ;  see  49  CFR  Parts  171-190 
(xi)  Extinguisher  shells,  cartridges,  or 
cylinders  which  show  leakage  or  perma¬ 
nent  dlstortiof)  in  excess  of  specified 
limits,  or  which  rupture,  shall  be  removed 
from  service. 


S  1910.158  Siaadpipc  and  hose  syslema. 

(a)  General  requirements — (1)  AppU- 
catioa.  Where  standpipe  and  hose  sys¬ 
tems  are  provided  they  shall  meet  tht 
design  requirements  of  Uie  National  Fire 
ProtecUoa  Association’s  Standard  for  the 
Installation  of  Standpipe  and  Hose  Sys¬ 
tems  NFPA  14-1970  and  the  requiremenu 
of  this  section. 

(2)  Ciosets  and  caMfiefs.  Closets  and 
cabinets  used  to  contain  Are  hose  shaJ. 
be  of  sufficient  size  to  permit  the  insts  na¬ 
tion  of  the  necessary  equipment  at  hoet 
stations,  and  so  designed  as  not  to  In¬ 
terfere  wrlth  the  prompt  handling  of  tht 
hose  and  equipment  at  time  of  fire.  Thej 
shsdl  be  used  for  fire  equipment  only. 

(3)  Protection  of  standpipes.  Stand 
pipes  shall  be  so  located  that  they  art 
protected  against  mechanical  and  Art 
damage. 

(b)  Hose  outlets-^il)  lAxation  o; 
hose.  (1)  Hose  outlets  shall  be  within 
easy  reach  of  a  person  standing  on  the 
floor  and  in  no  case  shall  be  over  6  feet 
from  the  floor.  Hose  stations  shall  be 
located  conspicuously  withm  the  immedi¬ 
ate  area  and  where  not  likely  to  be  ob¬ 
structed.  Hose  may  be  located  at  one 
side  of  the  standpipe  and  supplied  b) 
short  lateral  connections  to  the  sundplpe 
where  necessary  to  avoid  obstructions 

(ii)  For  Class  Ill  service,  the  outieti 
for  large  hose  shall  be  located  in  a  stair¬ 
way  enclosure,  and  for  small  hose  the 
outlets  shall  be  located  in  the  corridor 
or  space  adjacent  to  the  stairway 
enclosure. 

(2)  Hose  connections  ^  Standpipes 
for  Class  I  service  shall  be  provided  with 
2V^-tnch  hose  connections  on  each  flo^ 

(11)  Standpipes  for  Class  II  service 
shall  be  provided  with  1  H-inch  hose  con¬ 
nections  on  each  floor. 

(ill)  Standpipes  fur  Class  III  service 
shall  be  provided  with  both  a  2V^-inch 
and  1^-lnch  hose  connection  mi  each 
floor.  The  hose  connecuems  may  be 
through  one  2V2-lnch  hose  valve  and  an 
easily  removable  2V^-lnch  by  iV^-lncb 
adapter. 

(3)  Hose.  Each  hose  outlet  provided 
for  the  use  of  building  occupants  (Class 
II  and  111  services)  shall  be  equipped 
with  approved  small  fire  hose  attached 
and  ready  for  use.  The  maximum  total 
length  of  unllned  hose  shall  be  75  feet. 
The  maximum  total  length  of  lined  hose 
shall  be  100  feet. 


(4)  Hose  racks  or  reels.  Each  station 
provided  with  small  hose  shall  be 
equipped  with  an  approved  rack,  or  an 
approved  reel,  securely  fastened  in  pt^i- 
tion;  provided,  that  an  employer  may 
continue  to  use  a  reel  acquired  prior  to 
May  20.  1974.  even  though  It  is  not  ap¬ 
proved.  so  long  as  it  is  in  good  working 
condition. 

(5)  Hose  valves.  (1)  An  approved  hose 
valve  shall  be  provided  at  each  outlet 
for  attachment  of  hose. 

(11)  Where  the  static  pressure  at  any 
Handplpe  outlet  for  small  hose  exceeds 
100  pounds  per  square  inch,  an  approved 
device  shall  be  installed  at  the  outlet  to 
reduce  the  pressure  so  that  the  nozzle 
pressure  will  be  approximately  80  pounds 
per  square  inch. 

Notc:  Pressure  reducers  arc  not  required 
on  standpipe  ouUeu  for  8(4-lncb  bose  be¬ 
cause  it  is  assumed  avt*lncb  hoee  snll  be 
sttacbed  onljf  when  the  persons  likely  to  use 
It  are  trained  in  bandllng  large  stxeams. 

(Ui)  Natlfmal  (American)  Standard 
Fire  Hose  Coupling  Screw  Threads  shaU 
be  used  whenever  they  will  fit  existing 
equipment;  see  Standard  for  Screw 
Threads  Gaskets  for  Fire  H(Me  Cou- 
pUngs.  NFPA  No.  194-1968 

(0)  Nozzles  Nozzles  shall  be  of  an  ap¬ 
proved  type.  Size  ot  nozzles  for  small 
hose  shall  be  not  larger  than  one-half 
Inch. 

(7)  Dry  standpipe  Identification.  Each 
hose  connection  on  dry  standpipes  shall 
be  provided  with  a  conspicuous,  durable, 
and  permanently  legible  sign  reading 
“Dry  Standpipe  for  Fire  Department  Use 
Only.** 

(c)  Water  supplies— FT)  Minimum 
supply  for  Class  I  service.  (1)  The  mini¬ 
mum  supply  for  Class  I  service  ^all  be 
sufficient  to  provide  500  gallons  per  min¬ 
ute  for  a  period  of  at  least  thirty  (30) 
minutes. 

(11)  Where  more  than  one  standpipe  Is 
required,  the  minimum  supply  shall  be 
500  gallons  per  minute  for  the  first  stand¬ 
pipe  and  250  gallons  per  minute  for  each 
additional  standpipe,  the  total  supply  not 
to  exceed  2.500  gallons  a  minute,  for  a 
period  of  at  least  thirty  (30)  minutes. 

(lit)  The  supply  shall  be  sufficient  to 
maintain  a  residua)  pressure  of  65  pounds 
per  square  Inch  at  the  topmost  outlet  of 
each  standpipe  (including  the  roof  out¬ 
let)  with  500  gallons  per  minute  flowing 

(2)  Affnfmvm  supply  for  Class  II  serv¬ 
ice.  The  minimum  supply  for  Class  n 
service  shall  be  sufficient  to  provide  100 


gallons  per  minute  for  a  period  of  at  least 
thirty  <301  minutes  The  supply  shall  be 
sufficient  to  mainuin  a  residual  pressure 
of  65  pounds  per  square  inch  at  the  top¬ 
most  outlet  of  each  standpipe  (including 
the  roof  outlet)  with  iOO  gallons  per 
minute  flowing. 

«3)  Mtntmuifi  supply  for  Class  HI 
service.  TTie  minimum  supply  for  Class 
ni  service  shad  be  the  same  as  for  Class 
1  |fi4;vice. 

fT>  Fire  department  connections.  (1) 
One  or  more  Are  department  connections 
shall  be  provided  for  each  Clast  I  or 
Class  ni  standpl()e  system. 

(U)  In  high-rise  buildings  having  two 
or  more  zones,  a  fire  department  connec¬ 
tion  shall  be  provided  for  each  zone. 

(ill)  I^re  department  connections  shall 
be  property  supported. 

(Iv)  There  shall  be  no  shutoff  valve 
to  the  fire  department  connection. 

(V)  An  approved  straightway  check 
valve  shall  In.stalled  in  each  fire  de¬ 
partment  connection,  located  as  near  as 
practicable  to  the  point  where  it  Joins 
the  system. 

(vt)  The  pipe  between  the  check  valve 
and  the  outilde  hose  coupling  shall  be 
equipped  with  an  approved  automatic 
drip,  arranged  to  discharge  to  a  proper 
place. 

(vU)  Hose  connections  shall  be  ap¬ 
proved  type  and  shall  be  equipped  with 
standard  caps,  properly  secured  and  ar¬ 
ranged  for  easy  removal  by  fire  depart¬ 
ments. 

(vill)  Hose  coupling  threads  shall  con¬ 
form  to  those  used  by  the  local  fire  de- 
paitment  (American)  National  Standard 
Fire-Hose  Coupling  Screw  Threads  shfill 
be  used  whenever  they  will  fit  the  Icx^al 
fire  department  hose  threads;  see  stand¬ 
ard  for  Screw  Threads  and  Gaskets  for 
Fire  Hose  Couplings.  NFPA  No.  174 — 
1968. 

(ix)  Hose  connections  should  be  on 
the  street  side  of  buildings  and  shall  be 
located  and  arranged  so  that  hose  lines 
can  be  readily  and  conveniently  attached 
to  the  inlets  without  interference  from 
any  nearby  objects  Including  buildings, 
fences,  posts,  or  other  fire  department 
eonnectlons. 

(X)  Hose  connection.^  shall  be  desig¬ 
nated  by  a  sign  having  raised  letters  at 
lea.st  one  inch  In  sire  cast  on  a  plate 
or  fitting,  reading  ‘'Standpipe.** 

(xl>  If  hose  connection  does  not  .serve 
all  of  the  building  an  appropriate  and 
durable  sign  shall  be  attached  Indicting 
the  portions  of  the  building  serv^ 
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(d)  Tests  and  maintenunee ^  (ly 
Tests.  A41  new  systeme  Including  yard 
piping  shalj  be  tested  hydrostatically  at 
not  less  than  200  pounds  per  square 
inch  pressure  for  2  hours,  or  at  50  pounds 
per  square  Inch  In  excess  of  the  norma) 
pressure  when  the  normal  pressure  is  In 
excess  of  ISO  pounds  per  square  inch. 

(2)  Periodic  inspection.  (1)  The  tanks 
shall  be  kepi  properly  Ailed,  and  where 
pressure  tanks  are  employed,  a  pressure 
of  at  least  75  pounds  per  square  Inch 
shall  be  maintained  at  all  times. 

Hots:  For  further  details,  see  Standard 
for  Water  Tanks  for  Private  Fixe  Protactlon. 
NFPA  No  22  1270. 

(It)  The  valves  In  the  main  connec> 
tion  to  the  automatic  aources  of  water 
supply  shall  be  open  at  all  times.  Tlie 
hose  valves  should  be  frequently  exam¬ 
ined  to  see  that  they  are  tight. 


PixEo  Five  SuppacssiON  Eqtjipiiwt 
§1910.139  Automatic  sprinkler  lyMeina 

(a)  General  requirements — (1)  De~ 
siffn.  When  automatic  sprinkler  systems 
are  provided  they  shall  meet  design  re¬ 
quirements  of  the  National  Fire  Protec¬ 
tion  Association's  Standard  for  the  In¬ 
stallation  of  Sprinkler  Systems  NFPA 
No  13-1960  and  the  requirements  of  this 
section. 

<2)  Water  supply  Every  automatic 
sprinkler  system  shall  have  at  least  one 
automatic  water  supply  of  adequate 
pressure,  capacity  and  reliability. 

(3)  Fire  department  coanecWow.  A 
connection  Uirough  which  a  Are  depart¬ 
ment  can  pump  water  into  the  sprinkler 
system  makes  a  desirable  auxiliary  sup¬ 
ply.  For  this  purpose,  one  or  more  Are 
department  connections  shall  be  pro¬ 
vided  in  all  eases. 

fS)  Fire  department  connections — (U 
Sf^  Pipe  size  shall  not  be  less  than  4 
inches  for  Are  engine  connections  and 
not  less  than  6  inches  for  Areboat  con¬ 
nections.  except  that  3-inrh  pipe  may 
be  used  to  connect  a  single  ho.se  con¬ 
nection  to  a  3-lnch  or  smaller  riser. 

(2)  Valves.  (1)  An  approved  straight¬ 
away  check  valve  shall  be  installed  In 
each  Are  department  connection,  located 
as  near  as  practicaole  to  the  point  where 
It  Joins  the  system. 

(in  There  shall  be  no  shutoff  valve  In 
the  Are  department  connection. 

(3)  Svrporf.  Fire  department  connec¬ 
tions  shall  be  properly  supported. 


(4>  Hose  connections.  (I>  Hose  con¬ 
nections  shall  be  of  approved  type. 

I  in  Hose  coupling  threads  shall  con¬ 
form  to  those  used  by  the  local  Are 
dei)artment.  National* American)  Stand¬ 
ard  Fire  Hose  Coupling  Screw  Threads 
.shall  be  used  whenever  they  w'lU  At  the 
local  Are  department  hose. 

<111)  Hose  connections  shall  be 
equipped  with  caps,  properly  secured  and 
arranged  for  easy  removal  by  Are 
departments. 

<lv)  Hose  connections  shall  be  located 
and  arranged  so  that  hase  lines  can  be 
readily  and  conveniently  attsiched  to  the 
Inlets  without  Interference  from  any 
nearby  objects  Including  buildings, 
fences.  posU.  or  other  Are  department 
connections. 

<vi  Hose  connections  shall  be  desig¬ 
nated  by  a  sign  having  raised  ietters  at 
least  1  Inch  m  size  cost  on  plate  or 
AtUng  reading  for  service  designatqjT 
I  Viz— "AUTO'SPKR."  or  "OPEN  SPKM 
<c)  SprlnWer  alarms — il)  General  u) 
WaterAow  alarms  shall  be  provided  on 
all  sprinkler  installations. 

<11 )  An  alarm  unit  shall  include  an 
approved  mechanical  alarm,  horn,  or 
siren,  or  an  approved  weatherproof  elec¬ 
tric  gong.  beil.  horn,  or  siren  on  the  out¬ 
side  of  the  building  or  approved  elec¬ 
tric  gong.s.  bells,  horns,  or  sirens  inside 
the  building,  or  a  combination  of  such 
devices. 

<ill)  All  alarm  apparatus  shall  be  so 
located  and  Installed  that  all  parts  are 
readily  accessible  for  Inspection,  removal, 
and  repair,  and  shall  be  substantially 
supported.  Outdoor  mechanic5U  or  elec¬ 
trically  operated  bells  shall  be  of  weath¬ 
erproof  and  guarded  type.  On  each  alarm 
check  valve  used  under  conditions  of 
variable  water  pressure,  a  retarding  de¬ 
vice  shall  be  Installed.  Suitable  valves 
shall  be  provided  In  the  connections  to 
retarding  chambers,  to  permit  repair  or 
removal  without  shutting  off  sprinklers: 
these  valves  shall  be  so  arranged  that 
they  may  be  locked  or  sealed  In  the  open 
position. 

<2»  Water  flow  detecting  devices.  <l) 
The  ala^m  apparatus  for  a  wet-pipe  sys¬ 
tem  shall  consist  of  an  approved  alarm 
check  valve  or  other  approved  water  Aow 
detecting  alarm  device  with  the  neces¬ 
sary  attachments  required  to  give  an 
alarm. 

(ID  The  alarm  apparatus  for  a  dry- 
pipe  svstem  shall  consist  of  approved 
alarm  attachments  to  the  dry-pipe  valve 
Wlien  a  dry-pipe  valve  is  located  on  the 


system  side  of  an  alarm  valve,  the  actu¬ 
ating  device  of  the  alarms  for  the  dry- 
pipe  valve  may  be  cormected  to  the 
alarms  on  the  wet-plpe  system. 

(till  The  alarm  apparatus  for  preac- 
Uon  and  deluge  systems  shall  consist  of 
approved  electric  alarm  attachments, 
actuated  by  a  thermostatic  system  inde- 
pendentlv  of  Aow  of  water  In  the  svstem. 

(3)  Drains.  Drains  from  alarm  devices 
shall  be  so  arranged  that  there  will  be 
no  danger  of  freezing,  and  so  that  there 
will  be  no  overAowlng  at  the  alarm  appa¬ 
ratus.  at  domestic  connections  or  else¬ 
where  with  the  sprinkler  drains  wide 
open  and  under  pressure. 

(d>  Maintenance  of  sprinkler  system 
A  sprinkler  system  Installed  under  this 
Standard  must  be  properly  maintained 
for  cfflclent  service.  The  employer  is  re* 
iponsible  for  the  condition  of  his  sprin¬ 
kler  svstem  and  must  use  due  diligence  In 
keening  the  system  In  good  operating 
condition 

(e)  Sprinkler  head  clearance — (1) 
Tvpe  I  storage.  Clearance  of  at  least  36 
Inches  shall  be  maintained  between 
sprinkler  deAectors  and  top  of  storage 
to  reduce  the  nojwlbnitv  of  obetructlOD 
to  the  distrlbutlcm  of  water. 

(2)  Type  tl  storage.  Clearance  of  at 
least  18  Inches  shall  be  maintained  be¬ 
tween  sprinkler  deAectors  and  top  of 
storage  to  reduce  the  poiwlbnity  of 
obstru'^tion  to  the  distribution  of  water. 

<3'  Type  III  storage.  In  sprlnklered 
buildings,  at  least  18  Inches  clearance 
between  sprinkler  deAectors  and  top  of 
storage  shall  be  maintained. 

§  1910.160  FWmI  dry  chemical  exlln- 
guisliing  nyalrins. 

(a)  General  rcouiremenfs — (1>  De- 
Him.  When  dry  chemical  extinguishing 
svstems  are  provided  they  shall  meet 
Fire  Protection  Association's  "Standard 
for  Drv  Chemical  Extinguishing  Sys- 
tem.s"  NFP.^  No  17-1969  and  the  re- 
the  design  renuirements  of  the  National 
qu’rements  of  this  oCCtlon. 

<2)  Safety  requirements.  Where  there 
Is  a  possibilltv  that  personnel  mav  be 
exnospd  to  a  drv  chemical  discharge, 
suitable  safeguards  shall  be  provided  to 
Insure  prompt  evacuation  of  such  loca¬ 
tions.  and  also  to  nrovide  means  for 
prompt  rescue  of  any  trapped  personnel. 

<b>  Alarms  and  indicators — (1)  Oen- 
eral  Alarms  and 'or  Indicators  are  used 
to  indicate  the  operation  of  the  system. 


hazard  to  personnel,  or  failure  of  any 
supervised  device  or  equipment.  The  de¬ 
vice  may  be  audible  or  visual.  TTie  type, 
number,  and  location  of  the  devices  shall 
be  such  that  their  purpose  is  satisfac¬ 
torily  accomplished. 

<2'  Operafton  alarm.  (|)  An  alarm  or 
Indicator  shall  be  provided  to  show  that 
the  system  has  operated,  that  personnel 
response  may  be  needed,  and  that  the* 
system  should  be  charged. 

<1H  Alarms  Indicating  failure  of  super¬ 
vised  devices  or  equipment  shall  give 
prompt  and  positive  Indication  of  any 
failure  and  shall  be  distinctive  frooi 
alarms  indicating  operation  or  hazardous 
conditions. 

<c)  Inspection  and  maintenance — (1) 
Inspection  and  tests,  ft)  At  least  annu¬ 
ally.  all  dry  chemical  systems  Including 
alarms,  shutdowns,  and  other  assocla^ 
equipment,  shall  be  thoroughly  Inspected 
and  checki^d  for  proper  operation  by  a 
competent  inspector. 

(ill  The  purpose  of  the  Inspection  and 
testing  prescribed  by  paragraph  (c)  of 
this  section  shall  be  not  only  to  Insure 
that  the  system  is  In  full  arx»rering 
ditlon  but  also  to  indicate  the  probable 
continuance  of  that  condition  until  the 
next  inspection.  Attention  at  this  inspec¬ 
tion  shall  be  given  to  any  extension  of 
thej^azard  protected  by  the  system. 

lIU)  The  inspector's  report,  with  reo- 
ommendations,  if  any.  shall  be  Aled  with 
j  the  employer  or  with  whomever  is  ileslg* 

I  oated  by  the  employer] 

(Iv)  Between  the  regular  annual  In¬ 
spection  or  tests,  the  .system  shall  be 
inspected  visually  or  otherwise  by  com¬ 
petent  personnel,  following  a  predeter¬ 
mined  schedule. 

<v)  At  least  semiannually,  all  expellant 
gas  containers  shall  be  checked  by  pres¬ 
sure  or  weight  against  the  required 
mlnlmums. 

<vi)  At  lea.st  semiannually,  all  stored 
pressure  dry  chemical  containers  shall 
be  checked  bv  preacure  and  weight 
against  the  required  mlnlmums. 

'vii>  Except  for  stored  pressure  sys¬ 
tems.  at  least  annually  the  dry  chemical 
In  the  system  storage  container  shall  be 
sampled  from  the  top  center  and  also 
near  the  wall  to  determine  the  existence 
of  lumps  harder  than  will  be  friable  when 
dropped  from  a  height  of  4  inches. 

<2>  Maintenance.  (|)  Tliese  Axed  dry 
chemical  systems  shall  be  maintained  In 
full  operating  condition  at  all  times.  Use 
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Impairment,  and  restoration  of  this  pro¬ 
tection  shall  be  reported  promptly  to  the 
emr.'loyer^ 

(111  Any  troubles  or  Impairments  shall 
be  correct-:d  at  once  by  competent 
personnel. 

§  1910.161  Carbon  dioxide  extinguish¬ 
ing  systems. 

(a)  General  requirements — (1>  De.iign. 
When  carbon  dioxide  extinguishing  sys¬ 
tems  are  provided  they  shall  meet  the 
dc.'iign  requirements  of  the  Natlor4al  Fire 
Protection  Associatlim's  "Standard  on 
Carbon  Dioxide  Extinguishing  Systems" 
NFPA  No.  12- 1968  and  the  requirements 
of  this  section. 

(2)  Safety  requirements.  In  any  use  of 
carbon  dioxide  where  there  U  a  possi¬ 
bility  that  employees  may  be  trappiNl  in. 
or  enter  into  atmospheres  mad  3  hazard¬ 
ous  by  a  carbon  dioxide  discharge,  suit¬ 
able  safeguards  shall  be  provided  to  In¬ 
sure  prompt  evacuation  of  and  to  prevent 
entry  Into  such  atmospheres  and  also  to 
provide  meant  for  prompt  rescue  of  any 
trapped  personnel.  Stich  safety  items  as 
personnel  training,  warning  signs,  dis¬ 
charge  alarms.  predLscharge  alarms,  and 
breathing  apparatus  shall  be  ccnsidered. 

<b)  Inspection  and  maintenance — (1) 
/nr?>ect(on  and  tests.  <1)  At  least  annu¬ 
ally.  all  carbon  dioxide  systems  shall  be 
thoroughly  Inspected  and  tested  for 
proper  operation  by  a  competent  engi¬ 
neer  or  Inspector. 

<li)  The  goal  of  this  Inspection  and 
testing  shall  be  not  only  to  insure  that 
the  system  Is  in  full  operating  condition 
but  shall  Indicate  the  probable  continu¬ 
ance  of  that  condition  until  the  next 
Inspection. 

till)  Suitable  discharge  tests  ^aU  be 
made  when  any  Inspection  indicates 
their  advisability. 

(Iv)  Between  the  regular  service  con¬ 
tract  Impcctloii  or  tests,  the  system  shall 
be  Inspected  visually  or  otherwise  by 
comiieteni  persoiuiel.  following  a  sched¬ 
ule. 

(v)  At  least  semiannually,  all  high 
prei^ure  <iylinder8  shall  be  weighed.  If. 
at  any  time,  a  container  shows  a  loss 
in  net  content  of  more  than  10  percent, 
it  shall  be  refilled  or  replaced. 

(vl)  If,  at  any  time,  a  low  pressure 
container  shows  a  loss  of  more  than  10 
percent,  it  shall  be  reAHed.  unless  the 
minimum  gas  requirements  are  still 
provided. 

(2)  Maintenance.  (1)  These  earhon 
dioxide  systems  shall  be  maintained  In 


full  operating  condition  at  all  times. 

(ill  Any  troubles  or  impairments  shall 
be  corrected  at  once  by  competent 
personnel. 

g  1910.162  Oth^r  tperial  fixed  exlin- 
gui»hing  tv^rmii.  lltoM-r^-edl 

OTHJm  FlIE  PaOTECnON  Systxms 
§  1910.163  Ixvcal  fire  alarm  •ignalina 
•yslrnia. 

<a)  General  requirements.  Where  lo¬ 
cal  Are  alarm  signaling  svstems  are  pro¬ 
vided  they  shall  meet  the  design  require¬ 
ments  of  the  National  Fire  Protection 
Association's  "Standard  for  the  Instal¬ 
lation.  Maintenance,  and  Use  of  Local 
Protective  Signaling  Systems  for  Watch¬ 
man.  Fire  Alarm  and  Supervisory  Serv¬ 
ice."  NFPA  No.  72A-1967  and  the 
requirements  of  this  section. 

(b)  Fire  alarm  boxes — <l)  General 
Maiiual  Are  alarm  boxes  shall  be  ap¬ 
proved  for  the  particular  application  and 
shall  be  used  only  for  Are  protective 
.signaling  purposes.  Combined  Are  alarm 
and  watchman's  signaling  boxes  are 
acceptable. 

(2)  Mounting.  Each  box  shall  be 
securely  mounted. 

<3)  Distribution.  Manual  Are  alarm 
boxes  shall  be  distributed  throughout  the 
protected  area  so  that  they  are  unob¬ 
structed,  readily  accessible,  and  located 
in  the  normal  path  of  exit  from  the  area 
Additional  boxes  shall  be  provided  on 
each  Aoor  to  obtain  a  maximum  hori¬ 
zontal  travel  distance  of  200  feet  to  the 
nearest  box 

(c)  Maintenance.  All  systems  shall  be 
under  the  supervision  of  quaUfled  per¬ 
sons.  These  persons  shall  cause  tests  and 
Inspections  to  be  made  at  weeklv  inter¬ 
vals.  and  shall  have  genera)  ch.^rge  of  all 
alteratKms  and  a'dditions  to  the  systems 
under  their  supervision. 

§19)0.164  Fire  brigsdee.  [Rcferved] 

§  1910.165  Effeclivr  tlaleii. 

(a)  The  provisions  of  this  Bubpart  L 
shall  become  effective  on  A'lgust  27.  1971. 
except  as  provided  In  the  remaining 
paragraphs  of  this  section. 

<b)  l^e  following  provisions  shall  be¬ 
come  effective  on  February  15.  1972: 

I  l»!0.IS7(c). 

I  1B10.158  (b)  and  (o). 

I  1910  ift9  (a),  (to). and  (e). 

•  1010  leo(a). 

I  1010.161  (a). 


tion.  any  provision  In  any  other  section 
of  this  subpart  which  contains  In  itself  a 
speclAc  effective  date  or  time  limitation 
shall  become  effective  on  such  date  or 
shall  apply  In  accordance  with  such 
limitation 

idi  Notwith.standlng  anything  In 
paragraph  ‘a>  of  this  section.  If  any 
standard  In  41  CFR  Part  50-204.  other 
than  a  naiional  consensu.^  standard  In¬ 
corporated  hy  reference  in  i  50-204.2'a) 
<1»,  Is  or  becomes  applicable  at  any 
time  to  any  employment  and  place  of 
employment,  by  virtue  of  the  WaKsh- 
Healpy  Public  Contracts  Act.  or  fhe  Serv¬ 
ice  Contract  Act  of  196S  or  the  National 
Foundation  on  Arts  and  Humanities  Art 
of  1965.  any  corresponding  establt.<(hed 
Federal  standard  In  this  Subpart  L  which 
Is  derived  from  41  CFR  Part  50-204  .shall 
also  become  effective  and  shall  be  ap¬ 
plicable  to  such  employment  and  place 
of  employment,  on  the  same  date 
§  1910.l6.7ii  ScMircesof  AUn.l^ird*. 


NFPA  No  l(m070  Stand¬ 
ard  for  tht  tiiataltation 
of  Portable  Flrt  Extin¬ 
guishers 

NFPA  No  la-ioeo  Stand- 
ard  for  the  Installation 
of  Sprinkler  Systems 

NTTA  No  14  1970.  Stand¬ 
ard  for  the  Installation 
of  Standpipe  and  Hoae 
Syetems. 


fa)  .  NFPA  No  Wi  1070  Stand¬ 

ard  for  Indoor  Oenera) 

1010  157  .  NFPA  No  10-1070  Stand¬ 

ard  for  the  Inaiallatloo 
of  Portable  Fire  Extin- 
gutahert. 

1910  156  .  NFPA  No  14  1970.  Stand- 

•  ard  for  the  Inatallatlon 

of  Standpipe  artd  Hose 
Systema 

1910  I69(at- 

(d» .  NFPA  No  15-1969.  Stand¬ 

ard  for  the  Itieiaiiatioo 
of  Sprinkler  Systems 

1910  iSOfei  ...  NFPA  No  231  1970.  Stand¬ 
ard  for  Indoor  Oenerai 
Storage. 

1910  160  ......  NTTA  No  17-1060.  Stand¬ 

ard  for  Dry  Chemical 
Sxtinguiehlng  Syetema 

1910  161  _  NFPA  No  12-1968  Stand¬ 

ard  on  Carbon  Dioxide 
Sxtlngutahlng  Syatems 


Seetion  Source 

<910  163  .  NFPA  No  72A  1967  Stand¬ 

ard  for  the  lostallatioo. 
Maintenance,  and  Use  of 
Ix>cal  Protective  Sig¬ 
nalling  Systems  for 
Watchman.  Ftre  Alarm 
and  Supervisory  Servlet 
§  19IO.I6.3h  SlandHnI*  organizalion*. 
Compres-sed  Oas  Awoclatlon  Inc..  600  Fifth 

Avenue  New  York.  NT  10036. 

National  Ptre  Protection  Aasoctatlon.  470 

Atianilc  Avenue.  Boston.  MassachuseCte 

02210. 

American  National  Standards  tnstltute.  1430 

Broadway.  New  York.  N  Y.  10018. 

139  FR  23502.  June  27.  1974.  as  amended  at 
40  FR  IB426.  April  26,  1076| 

Subporl  M — Compressed  Gas  and 
Compressed  Air  Equipment 
§  1910.166  Inspectioa  of  compreased 
ga»  cylinilcrs. 

<a)  Deflnitions.  As  used  In  this  sec¬ 
tion: 

(1)  High-  and  low-pressure  cyllnderf: 
High-pressure  cylinders  means  those 
cylinders  with  a  marked  service  pressure 
of  900  p.s.i  or  greater ;  low-pressure 
cylinders  are  those  with  a  marked  serv¬ 
ice  pressure  less  than  900  pj.l. 

(2)  Minimum  allowable  wall  thick¬ 
ness  The  minimum  allowable  waU  thlck- 
ne.s.s  means  the  mintmom  wall  thickness 
required  by  the  speclAcaUon  under  which 
the  cylinder  was  manufactured. 

<3i  Dents;  Dents  <ln  cylinders)  means 
deformattoas  caased  by  the  cylinder 
coming  in  contact  with  a  blunt  object  to 
such  a  wav  that  the  thickness  of  metal 
is  not  materially  Impaired. 

<4>  Cuts,  gouges,  or  digs;  Cuts,  gouges, 
or  dig.s  <ln  cylinders)  meaixs  deforma¬ 
tions  caused  by  contact  with  a  sharp 
object  In  such  a  way  as  Co  cut  into  or 
upset  the  metal  of  the  cylinder,  decrees- 
Ine  the  wall  thlckne.ss  st  that  point. 

(5)  Corrosion  or  pitting;  Means  corro¬ 
sion  or  pitting  in  cylinders  Involving  the 
loss  of  wall  thlckneas  by  corrosive  media 
There  are  several  kinds  of  pitting  or  cor¬ 
rosion  to  be  comtdered. 

<6>  Isolated  pitting*  Menn.^  Isolated 
pits  of  small  cross-section  which  do  not 
effectively  weaken  the  cylinder  wall  but 
are  indicative  of  possible  complete  pene¬ 
tration  and  leakage  Since  the  pitting  is 
Isolated  the  original  waU  U  essentially 
intact 

(7i  Line  corroalon;  Means  pits  which 
are  not  isolated  but  are  connected  or 
nearly  connected  to  othert  In  a  narrow 
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bond  or  tine.  This  eondltion  la  more 
aerloua  then  isololed  pltung  Line  corro* 
Sion  frequently  occurs  In  the  area  of 
mtersectloo  of  the  footnnf  and  bottom 
of  a  cylinder.  This  la  aomeumea  referred 
to  as  “crevioe  eorroaloo.** 

(8)  Oeneral  corrosion:  Means  corro- 
slGO  which  covers  oonalderaole  surface 
areas  of  the  cyllfKler.  It  reduces  the 
structural  strength.  It  la  often  dlBlcuU  to 
measure  or  estimate  the  depth  of  general 
corrosion  because  direct  compaiison  with 
the  onglnal  wall  cannot  alwaya  be  made. 
Oeneral  corrosion  la  often  accmnpaiUed 
by  pitting. 

(9)  ’‘DOT"  means  the  UB.  Depart- 
meet  of  Transportation. 

<b)  Otnerai  regaircmeiits— (1)  Ap- 
pUcafton  (1)  Each  employer  shall  de¬ 
termine  that  compress^  gas  cylinders 
under  his  control  are  In  a  safe  condition 
to  the  extent  that  this  can  be  determined 
by  visual  and  other  inspection  required 
by  this  subparagraph. 

(11)  The  requlrementa  contained  tn 
this  section  are  rK>t  intended  to  apply 
to  cylinders  manufactured  under  specl- 
ficaUon  DOT  aCC)-8HT  <49  CFR  Ch. 
1) .  Separate  requlrementa  covering  aerv- 
ice  life  and  standards  for  visual  inspec¬ 
tion  of  these  cylinders  are  eontalned  In 
Compressed  Oas  Association  Pamphlet 
C-8.  "Standard  for  RequallflcaUoa  of 
XCC-3HT  Cyllndere." 

(2)  Qealfty  o/  hisperffoa.  Bxr)erlenee 
In  the  inspection  of  cylinder!  is  an  Im¬ 
portant  factor  In  determining  the  accept¬ 
ability  of  a  given  cylinder  for  continued 
service.  Users  lacking  this  expeiierKie 
and  having  doubtful  cylinders  should  re¬ 
turn  them  to  a  manufacturer  of  the 
same  type  of  cylinders  for  reinspection. 

<el  /nspectfoe  o/  low-pressure  cyUn- 
dert  exempt  from  the  hpdrostatic  test 
including  acetplene  epUnders — (11  4p- 
piicaffon.  This  section  covers  cylloders  of 
the  type  that  are  exempt  from  the  hy¬ 
drostatic  retest  requirements  of  the  DOT 
by  virtue  of  their  exclusive  use  in  certain 
noncorroelve  gaa  eervloe.  They  are  not 
subject  to  internal  corroelon  and  do  not 
require  Internal  shell  lruT>ectlon. 

(2)  Preparation  for  inspection.  Rust, 
scale,  caked  paint,  etc.,  shall  be  removed 
from  the  exterior  surface  so  that  the  sur¬ 
face  can  be  adequately  observed  PaclU- 
Ues  shall  be  provided  for  inverting  the 
cylinder  to  facilitate  Inspection  of  the 
bottom.  This  Is  Important  because  ex¬ 
perience  has  shown  this  area  to  be  the 
most  susceptible  to  corrosion. 


(S)  Exterior  inspection.  CyUnd**rs 
shall  be  checked  as  outlined  below  for 
corrosion,  general  {Ustortion.  or  any 
oilier  defect  that  might  Indicate  a  weak' 
ness  which  would  render  U  unfit  for 
service. 

(1)  To  fix  corrosion  limits  for  all 
types,  designs,  and  sizes  of  cylinders,  and 
include  them  in  this  section  Is  not  prac- 
Ucable.  Cylinders  shall  meet  the  require¬ 
ments  of  thia  subdivision.  Failure  to  meet 
any  of  the  requirements  of  this  sub¬ 
division  Is  of  Itself  cause  for  rejection  of 
a  cylinder. 

<01  A  cyllndCT  shall  be  rejected  whm 
the  tare  weight  Is  leas  than  95  percent  of 
the  original  tare  weight  marked  on  the 
cylinder.  When  determining  tare  weight, 
be  sure  that  the  cylinder  Is  empty. 

<b>  A  cylinder  shall  be  rejected  when 
the  remaining  wall  In  an  area  having 
Isolated  pitting  only  is  lees  than  one- 
third  of  the  minimum  allowable  wall 
thickness  as  determined  under  sub- 
<llvlslMi  (U).  (ill),  or  (lv>  of  this 
subparagraph. 

<c)  A  cylinder  shall  be  rejected  when 
line  eorrosion  on  the  cylinder  Is  2 
Inches  in  length  or  over  and  the  remain¬ 
ing  wail  Is  less  than  three-fourths  of  the 
minimum  allowable  wall  thickness  or 
when  Une  corrosion  Is  less  than  3 
Inches  In  length  and  the  remaining  wall 
thickness  Is  leas  than  one-half  the  mini¬ 
mum  allowable  wall  thickness  as  deter¬ 
mined  under  subdivision  (11).  (Hi),  or 
(lv>  of  this  subparagraph. 

(d)  A  cyltndtf  shall  be  rejected  when 
the  remaining  wall  In  an  area  of  general 
corrosion  Is  less  than  one-half  of  Utt 
minimum  allowable  wall  thickness  as  de¬ 
termined  under  subdivision  (U).  (Ul).  or 
(lv>  of  this  subparagraph. 

(U)  TO  use  the  criteria  In  mbdlvtsicm 
(I)  of  this  subparagraph.  It  is  necessary 
to  know  the  original  wall  thickness  of 
the  cylinder  or  the  minimum  sliowable 
wall  thickness  Table  M-l  lists  the  mini¬ 
mum  allowable  wall  thickness  under 
DOT  specifications  (49  CFR  Ch  1>  for  a 
number  of  common  size  low-pressure 
cylinders. 

(til)  When  the  wall  thickness  of  the 
cylinder  at  manufacture  Is  not  krK)wu. 
and  the  actual  wall  thickness  cannot  be 
measured,  this  cylinder  shall  be  rejected 
when  the  Inspection  reveals  that  the 
deepest  pit  In  a  general  corrosloD  aiea 
exceeds  three  sixty-fourths  Inch.  This 
Is  arrived  at  by  considering  that  In  no 
case  shall  the  pitting  exceed  one-half 
the  minimum  allowable  wall  thickness 
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Which  Is  0.064  Inch.  When  a  pit  meatuies 
0  043  Inch  (approximately  three  sixty- 
fourtlis  Inch)  In  a  corrosion  area,  gen¬ 
eral  corrosion  will  already  have  removed 
0  021  Inch  of  the  original  wall  and  the 
total  pit  depth  as  compared  to  the  Ini¬ 
tial  wall  will  be  0.064  inch. 

(Iv)  When  the  original  wall  thickness 
at  manufacture  Is  known,  or  the  actual 
wall  thickness  la  measured,  this  thickness 
less  one  and  one-half  times  the  maxi¬ 
mum  measured  pit  depth  shall  be  0.064 
Inch  or  greater.  If  it  Is  less,  the  cylinder 
shall  be  rejected. 

(V)  Dents  are  of  concern  where  the 
metal  deformation  Is  sharp  and  confined, 
or  where  they  are  near  a  weld  Where 
metal  deformation  is  not  sharp,  dents  of 
larger  magnitude  can  be  tolerated. 

(vl)  Where  denting  occurs  no  that  any 
part  of  the  deformation  Includes  a  weld, 
the  maximum  allowable  dent  depth  shall 
be  one-fourth  Inch. 

(vil)  When  denting  occurs  sc  that  no 
part  of  the  deformation  includes  a  weld, 
the  cylinder  shall  be  ^ejected  If  the  depth 
of  the  dent  Is  greater  than  onc-tenth  of 
the  mean  diameter  of  the  dent 

(viil)  Cuts,  gouges,  or  digs  reduce  the 
wall  thickness  of  the  cylinder  and  In 
addition  are  con.sidered  to  be  stress  rais¬ 
ers.  Depth  limits  are  set  in  this  subpara¬ 
graph:  however,  cylinders  shall  be 
rejected  at  one-half  of  the  limit  aet  when¬ 
ever  the  length  of  the  defect  t«  3  Inches 
or  more. 

(a)  When  the  original  wall  thickness 
St  manufacture  is  not  known,  and  the 
actual  wall  thickness  cannot  be  meas¬ 
ured  a  cylinder  shall  be  rejected  if  the 
cut  gouge,  or  dig  exceeds  one-half  of 
the  minimum  allowable  wall  thickness 
as  determined  under  mbdlvlslon  (tl). 
(ill),  or  (Iv)  of  thir  subparagraph. 

(b)  When  the  original  wall  thickness 
St  manufacture  Is  known,  or  the  actual 
wall  thickne.ss  is  measured,  a  cylinder 
thaU  \fe  rejected  If  the  original  wall 


thickness  minus  the  depth  of  the  defect 
is  less  than  one-half  of  the  minimum  al¬ 
lowable  wall  thickness  as  determined  un¬ 
der  subdivision  (11).  (Ul).  or  Uv)  of  this 
subparagraph. 

(IX)  Leaks  can  originate  from  a  num¬ 
ber  of  scurces.  such  as  defects  In  a 
welded  or  brazed  scam,  defects  at  the 
threaded  epening.  or  from  sharp  dents, 
digs,  gouges,  or  pits. 

(u)  lo  Check  for  leaks,  the  cylinder 
shall  be  charged  and  carefully  exam¬ 
ined.  All  .seams  and  pressure  openings 
shall  be  coated  with  a  soap  or  other  suit¬ 
able  solution  to  detect  the  escape  of  gas. 
Any  leakage  Is  cause  for  rejection. 

't)»  Safety  relief  devices  a.s  defined  In 
I  1910  167<awn  shall  be  tested  for  leaks 
before  a  charged  cylinder  is  shipped 
from  the  cylinder  filling  plant. 

(X)  After  fire  damage,  cylinders  shall 
be  carefully  Inspected  for  evidence  of 
exposure  to  fire. 

(a)  Common  evidences  of  exposure  to 
fire  are- 

(i>  Charring  or  burning  of  the  paint 
or  other  protective  coat. 

(2)  Burning  or  sintering  of  the  metal. 

(3)  Distortion  of  the  cylinder, 

(4)  Melted  out  fuse  plugs. 

(5)  Burning  or  melting  of  valve. 

(b)  The  evaluation  of  fire  damage  by 
DOT  Regulations  state  that.  "A  cylinder 
which  has  been  subjected  Co  the  action 
of  fire  must  not  again  be  placed  In  serv¬ 
ice  until  it  has  been  properly  recondi- 
Uoned".  In  accordance  with  49  CFR 
173.34(0  The  general  Intent  of  this  re¬ 
quirement  is  to  remove  from  service  cyl¬ 
inders  which  have  been  subject  to  the 
action  of  Are  which  has  changed  the 
metallurgical  structure  or  the  strength 
properties  of  the  steel,  or  in  the  case  of 
acetylene  cylinders  caused  breakdown  of 
porous  filler  This  is  normally  deter¬ 
mined  bv  visual  examination  as  covered 
above  with  particular  emphasis  to  the 
condition  of  the  protective  coating.  If 
the  protective  coating  has  been  burnt  off 
or  If  the  cylinder  body  ts  burnt,  warp^. 
or  distorted  It  Is  a.ssumed  that  the  cvl- 
Inder  has  been  overheated  and  49  CFR 
173  34(r)  shall  be  complied  with.  If. 
however,  the  protective  coating  Is  only 
dirtied  from  smoke  or  other  debris,  and 
Is  found  by  examination  to  be  intact  un¬ 
derneath.  the  cylinder  shall  not  be  c(m- 
sldered  affected  within  the  scope  ^ 
requirement. 

(x1>  Cylinders  are  manufactured  with 
a  reasonably  srrmmetrical  shape.  Cylin¬ 
ders  which  have  definite  visible  bulges 
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ahall  be  removed  from  service  and  eval¬ 
uated.  Cylinders  shall  be  rejected  when 
a  variation  of  1  percent  or  more  is  found 
In  the  measured  circumferences  or  In 
peripheral  distancea  measured  from  the 
valve  spud  to  the  center  seam  (or 
equivalent  fixed  point). 

(zii>  Cylinder  necks  shaD  be  examined 
for  serious  cracks,  folds,  and  flaws.  Neck 
cracks  are  normally  detected  by  testing 
the  neck  during  charging  operations  with 
a  soap  scdution. 

(xlll)  Cyimder  neck  threads  shall  be 
examined  whenever  the  valve  is  removed 
fnxn  the  cylinder.  Cylinders  shall  be  re¬ 
jected  if  the  required  number  of  effective 
threads  are  materially  reduced,  or  U  a 
gas  tight  seal  cannot  be  obtained  by 
reasonable  valving  methods.  Oages  shall 
be  used  to  measure  the  number  of  effec¬ 
tive  threada 

(xlv)  If  the  valve  ta  noticeably  tilted 
the  cylinder  shall  be  rejected. 

(XV)  The  footling  ai>d  headring  of 
cylinders  may  become  so  distceted 
through  service  abuse  that  they  no 
longer  perform  their  functKms; 

(a)  To  cause  the  cylinder  to  remain 
•table  and  upright. 

(b)  To  protect  the  valve.  Rings  shall 
be  examliied  for  distortion:  for  loose¬ 
ness.  and  for  failure  of  welda.  Appear¬ 
ances  may  often  warrant  rejection  of  the 
cylinder. 

(d)  Low-pressure  eyUnders  tubjeci  to 
hydrostatic  testing. — (1)  Applieation. 
Cylinders  covered  in  this  section  are  low- 
pressure  cylinders  other  than  those 
covered  tn  paragraph  (c)  of  this  aectlon. 
They  differ  essentuny  from  such  cylin¬ 
ders  in  that  they  reqxiire  a  periodic  hy¬ 
drostatic  retest  which  includes  an  Inter¬ 
nal  and  external  examination.  Defect 
Umlte  for  tiM  external  examination  are 
prescribed  in  paragraph  (e>  of  this  sec¬ 
tion,  with  exceptions  for  aluminum 
cylinders  shown  tn  subparagraph  (4)  of 
this  paragraph. 

(2)  Preparation  for  inspeetion.  Flam¬ 
mable  gas  cylinders  shall  be  purged  be¬ 
fore  being  examined  with  a  light.  Lamps 
used  for  flammable  gas  cylinder  Inflec¬ 
tion  shall  be  explosion  pr^. 

(3)  Internal  inspection.  Cylinders  shall 
be  Inspected  internally  at  least  every 
time  the  cylinder  Is  periodically  retested. 
ITm  examination  shall  be  made  with  a 
tight  of  sulBclent  Intensity  to  clearly 
Illuminate  the  taitertor  walls. 

(4)  External  inspection  of  aluminum 
cylinders.  The  iDspeetton  requirements 


ot  paragraph  (c)  of  this  section  shall  be 
met.  except  as  follows: 

(1)  Aluminum  cylinders  shall  be  re¬ 
jected  when  Impairment  to  the  surface 
(corrosion  or  mechanical  defect)  ex¬ 
ceeds  a  depth  where  the  remaining  wall 
la  less  than  three-fourths  of  the  mini¬ 
mum  allowable  wall  thlckneas  required 
by  the  speclfleatlon  under  which  the 
cylincler  was  manufactured. 

(il)  Aluminum  eyUnders  subjected  to 
the  action  of  fire  shall  be  removed  from 
service. 

(e)  High-pressure  cylinders— (1)  Ap- 
plication.  High-pressure  cylinders  are 
those  with  a  marked  service  pressure  oi 
900  pai.  or  higher.  They  are  seamless: 
no  welding  Is  permitted.  The  great  bulk 
of  such  cylinders  are  of  the  3A  or  3AA 
types  under  DOT  Specifications  <49  CFR 
Ch.  I). 

(2)  Preparation  tor  inspection,  (t) 
Cylinders  shall  be  cleaned  for  Inspeetion 
to  that  the  Inside  and  outside  surfaces 
and  all  conditions  can  be  observed.  This 
shall  Include  removal  of  scale  and  caked 
paint  from  the  exterior  and  the  thm*- 
ougb  removal  of  internal  scale.  Cylinders 
with  Interior  coating  shaU  be  examined 
for  defects  In  the  coating.  If  the  coat¬ 
ing  is  defective.  It  shall  be  removed. 

(11)  A  good  inspection  light  of  sulB* 
ctent  Intensity  to  clearly  lUumlnate  the 
interior  wall  is  mandatory  for  Internal 
lnspectl(m.  Flammable  gas  eyUnders 
shall  be  purged  before  being  examined 
with  a  light.  Lamps  for  flammable  gas 
cylinder  Inspection  shall  be  explosion 
proof. 

(3>  Exterior  inspecflon.  (1)  To  fix  cor¬ 
rosion  limits  for  ^  types,  designs,  and 
sizes  of  cylinders.  an<i  include  them  in 
this  section,  ts  not  practicable.  Consider¬ 
able  Judgmmt  is  required  In  evaluating 
cyllnden  fit  for  service.  Experience  Is  a 
major  factor,  aside  from  strength  con¬ 
siderations  for  high  pressure  cylinders 

(U>  When  the  original  waU  thickness 
of  the  cvllnder  ts  not  known,  and  the 
actual  wall  thickness  cannot  be  meas¬ 
ured.  the  cylinder  is  rejected  if  corro¬ 
sion  exceeds  one  thlrty-seccmd  Inch  In 
depth.  TTils  Is  arrived  at  by  subtracting 
from  the  minimum  allowable  wall  at 
manufacture  (0.231  inch),  the  Umlting 
wall  tn  service  <0.195  Inch),  to  give  the 
maximum  allowable  corrosion  limit  ci 
0.026  inch,  cay  one  thlrty-secorul  inch. 

(lU)  When  the  wall  thickness  U 
kxwwn.  or  the  actual  wall  thickness  Is 
measured,  the  difference  between  this 
known  waU  and  the  Umiting  value  es¬ 


tablishes  the  maximum  corrosion  figure 
The  normal  hot  forged  cylinder  of  this 
size  will  have  a  measured  a’all  of  about 
0.250  inch  Comparison  ux  this  with  the 
Umlting  wall  thickness  shows  that  de¬ 
fects  up  to  about  one-sixteenth  inch  are 
allowable  provided,  of  course,  that  the 
actual  wall  Is  measured  or  Is  known 

(tv)  Cylinders  with  general  corrosion 
are  evaluated  by  subjecting  them  to  a 
hydrostatic  test.  Thus,  a  cylinder  with 
an  elastic  expansion  of  227  cc.  <»  greater 
shaU  be  rejected.  If  areas  of  pronounced 
pitting  are  included  wlLiin  the  general 
corrosion,  the  depth  of  such  pitting 
should  also  be  measured  (with  the  high 
spots  of  the  actual  surface  as  a  refer¬ 
ence  plane)  and  the  criteria  established 
in  the  first  example  apply.  Thus,  the 
maximum  corrosion  limit  would  be  one 
thirty-second  inch  when  the  wall  was  not 
known. 

<v)  Any  defect  of  appreciable  depth 
having  a  sharp  bottom  ts  a  stress  raiser 
and  even  though  a  cylinder  may  be  ac¬ 
ceptable  from  a  stress  standpoint.  It  Is 
eommern  practice  to  remove  such  defects 
After  any  such  repair  operation,  verifica¬ 
tion  of  the  cylinder  strength  and  struc¬ 
ture  shall  be  made  by  a  hydrostatic  test 
or  other  suitable  means. 

(Vi)  Dents  can  be  tolerated  when  the 
cylinder  wall  is  not  deformed  excessively 
or  abruptly  Generally  speaking,  dents 
are  accepted  up  to  a  depth  of  about  one- 
sixteenth  Inch  when  the  major  diameter 
of  the  dent  Is  equal  to  or  greater  than 
32  times  the  depth  of  the  dent  Sharper 
dents  than  this  are  considered  too  abrupt 
and  shall  require  rejection  of  the  cyl¬ 
inder.  On  small  diameter  cylinders  these 
general  rules  may  have  to  be  adjusted. 
Considerations  of  appearance  play  a 
major  factor  in  the  evaluation  of  dents 

<vU)  Cylinders  with  arc  or  torch  bums 
•hall  be  removed  from  service  Defects  of 
this  nature  may  be  recognized  by  one  of 
the  following  conditions: 

(a)  Removal  of  metal  by  scarfing  or 
cratering. 

<b)  A  sintering  or  burning  of  the  base 
metal. 

(c)  A  hardened  heat  affected  zone  A 
simple  method  for  verifying  the  presence 
of  small  arc  bums  ts  to  file  the  suspected 
area.  The  hardened  zone  will  resist  filing 
as  compared  to  the  softer  base  metal. 

(vlU)  Cylinders  are  normally  pro¬ 
duced  with  a  ssmunetrical  shape.  Cylin¬ 
ders  with  distinct  visual  bulges  shall  be 
removed  from  service  until  the  nature  of 


the  defect  Is  determined  Some  cylinders 
may  have  small  discontinuities  related  to 
the  manufacturing  process — mush¬ 
roomed  bottoms,  offset  shoUders.  etc. 
These  usually  can  be  identified  and  are 
not  normally  cause  for  concern. 

(ix)  Cylinders  shall  be  carefully  In¬ 
spected  for  evidences  of  exposure  to  fire, 
^e  paragraph  (c)(3)(x>  of  this  section. 

(X)  Cylinder  necks  shall  be  examined 
fo(  serious  cracks,  folds,  and  flaws.  Bee 
paragraphs  (c)(3)  (xU)  and  (xiU)  of 
this  secU<m. 

(f)  Internal  inspection.  (1)  Cylinders 
shall  be  Inspected  Internally  at  least 
every  time  the  cylinder  Is  periodically 
retested.  Tills  examinatlM)  shall  be  made* 
sdth  a  light  of  sufficient  Intensity  to 
clearly  illuminate  the  Interior  wails. 

(2)  A  hammer  lest  consists  of  tapping 
a  cylinder  a  light  blow  with  a  suitably 
sized  hammer.  A  cylinder,  emptied  of 
liquid  cemtent.  with  a  clean  Internal  sur¬ 
face.  standing  free,  will  have  a  clear 
ring.  Cylinders  with  Internal  corrosion 
will  give  a  duller  ring  dependent  upon 
the  amount  of  corrosion  and  accumula¬ 
tion  of  foreign  material.  Such  cylinders 
shall  be  investigated.  The  hammer  test  Is 
very  sensitive  and  ts  an  easy,  quick,  and 
convenient  test  that  can  be  made  with¬ 
out  removing  the  valve  before  each 
charging  It  U  an  invaluable  indicator 
of  Internal  corrosion. 

1 1910.167  Safety  relirf  ile«lcea  foreom- 
prcanefl  gaa  rylindrra. 

(a)  Definitions.  As  used  in  this 
section; 

(|)  Safety  relief  device  A  "safety  re¬ 
lief  device"  is  s  device  Intended  to  pre¬ 
vent  rupture  of  s  cylinder  under  certain 
conditions  of  expa«ur«s.  (The  term  as 
used  herrtn  shall  include  the  approach 
channel,  the  operating  parts,  and  the 
discharge  channel.) 

(2)  Approach  channel  An  "approach 
channel"  U  the  passage  or  pa.ssages 
through  which  gas  mu.«t  pass  from  the 
cylinder  to  reach  the  operating  parts  of 
the  safety  relief  device 

(3)  Discharge  channel  A  "discharge 
channel"  is  the  pavage  or  passages  be¬ 
yond  the  operating  paits  through  which 
gas  must  pass  to  reach  the  atmosphere 
exclusive  of  any  piping  attached  to  the 
outlet  of  the  device. 

»4)  Safety  relief  detHce  channel  A 
"safely  relief  device  channel"  to  the 
channel  through  which  gas  released  by 
operation  of  the  device  must  pass  from 
the  cylinder  to  the  atmosphere  exclusive 
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of  any  piping  attached  to  the  Iniet  or 
outlet  of  the  device 

(6)  Operaflno  part.  The  '‘operating 
part"  of  a  safety  relief  device  Is  Ute  part 
of  a  f^afety  relief  device  that  normally 
closes  the  safety  discharge  channel  but 
when  moved  from  this  position  as  a  re¬ 
sult  of  the  action  of  heat  or  pressure, 
or  a  combination  of  the  two.  permits 
escape  of  gas  from  the  cylinder. 

(6>  Frangible  disc.  A  “franrlble  disc" 
is  an  operating  part  In  the  form  of  a 
disc,  usually  of  metal  and  which  is  so 
held  as  to  close  the  safety  relief  device 
channel  under  normal  conditions.  The 
disc  Is  Intended  to  burst  at  a  predeter¬ 
mined  pressure  to  permit  the  escape  of 
gas. 

(7)  Pressure  opening.  A  “pressure 
opening**  is  the  orifice  against  which  the 
frangible  disc  functions. 

<8)  Rated  bursting  pressure  A  "rated 
bursting  pressure’*  of  a  frangible  disc  Is 
the  maximum  pressure  for  whicti  the  disc 
is  designed  to  burst  when  In  contact  with 
the  pressure  opening  for  which  It  was 
designed  when  tested. 

i9i  Fusible  plug.  A  "fusible  plug'*  is  an 
operating  part  In  the  form  of  a  plug  of 
suitable  low  melting  material,  usually  a 
metal  alloy,  which  closes  the  safety  relief 
device  channel  under  norma)  conditions 
and  Is  intended  to  yield  or  melt  at  a  pre¬ 
determined  temperature  to  permit  the 
escape  of  gas. 

U0>  yield  femperofave  The  "yield 
temperature"  of  a  fusible  plug  Is  the 
temperature  at  which  the  fusible  metal 
or  alloy  wtU  yield  when  tested 

(11)  Aefn/orcetf /asible  plua  A  "rein¬ 
forced  fusible  plug"  U  a  fusible  plug 
consisting  of  a  core  of  suitable  material 
having  a  comparatively  high  yield  tem¬ 
perature  surrounded  by  a  low-melUng 
point  fusible  metal  of  the  required  yldd 
tempermtfuw. 

(12)  Combination  frangible  dise^fusi- 
ble  plug.  A  "combination  frangible  dfsc- 
fuslble  plug"  Is  a  frangible  disc  In  com¬ 
bination  with  a  low  melting  point  fusible 
metal,  intended  to  prevent  lU  bursting  at 
Its  predetermiiied  bursting  pressure  un¬ 
less  the  temperature  also  Is  high  enough 
to  cause  yielding  or  melting  of  the  fusible 
metal. 

<13>  Safety  relief  valve.  A  "safety  re¬ 
lief  valve"  Is  a  safety  relief  device  con¬ 
taining  an  operating  part  that  Is  held 
normally  In  a  poslU<x)  closing  the  safety 
relief  device  channel  by  spring  force  and 


is  Intended  to  open  and  to  close  at  pre¬ 
determined  pressures. 

(14>  Cofficinahoii  safety  relief  valve 
and  plug.  A  "combinstion  safety 

relief  valve  and  fusible  plug"  Is  a  safety 
relief  device  utilizing  a  safety  relief  valve 
in  combination  with  a  fusible  plug.  This 
combination  device  may  be  an  integral 
unit  or  separate  units  and  is  intended  to 
open  and  to  close  at  predetermined  pres¬ 
sures  or  to  open  at  a  predetermined 
teniperatU'C. 

1 15)  Sri  pre^Fure  The  "set  pressure" 
of  a  saf<»ty  relief  valve  Is  the  pressure 
marked  on  the  valve  and  at  which  It  Is 
set  to  start-to-dlscharge. 

<16)  .^tarl-fo-discharge  pressure  The 
"start-to-dlscliarge  pressure"  of  a  safety 
rrltef  valve  is  the  pressure  at  which  the 
hi-bt  bubble  appears  through  a  water  seal 
of  not  over  4  inches  on  the  outlet  of  the 
safety  rel  ef  valve. 

(17)  Fiots  capacity  The  "flow  capac¬ 
ity*’  of  a  safety  relief  device  is  the  capac¬ 
ity  In  cubic  feet  per  minute  of  free  air 
discharged  at  *he  required  flow  rating 
pressure. 

(18)  F/otc  rating  pressure.  The  "flow 
rating  pressure"  Is  the  pressure  at  which 
a  safety  relief  device  is  rated  for  capacity 

(19)  Nonliquefied  compressed  gas.  A 
"nonllqucfled  compressed  gas"  Is  a  gas. 
other  than  a  gas  in  solution  which  under 
the  cnarglng  pressure.  Is  entirely  gaseous 
at  a  temperature  of  70*  P. 

(20)  LiQuefled  compressed  ffos  A  "liq¬ 
uefied  conipreased  gas"  Is  a  gas  which, 
under  the  charging  pressure,  is  partially 
liquid  at  a  temperature  of  70*  F.  A  flam¬ 
mable  compressed  gas  which  Is  normally 
nonliquefled  at  70*  P.  but  which  Is  par¬ 
tially  liquid  under  the  charging  pressure 
and  temperature,  shall  follow  the  re¬ 
quirements  for  liquefied  compressed 
gases. 

(21)  Compressed  gas  in  solutUm.  A 
"compressed  gas  In  solution"  (Acetylene) 
Is  a  nonllquefled  gas  which  Is  dissolved  In 
a  solvent. 

(32)  Pressurised  Uguid  compressed 
gas.  A  "prcMnirlsed  liquid  compressed 
gas"  is  a  compressed  gas  other  than  a 
compressed  gas  In  solution,  which  can¬ 
not  be  Uquefled  at  a  temperature  of  70* 
P .  and  which  Is  maintained  In  the  liquid 
state  at  a  pressure  not  less  than  40  p.s.lA. 
by  malnUlnlng  the  gas  at  a  temperature 
less  than  70*  F. 

(23)  Test  presmre  0/ the  cylinder  The 
'  test  pressure  of  the  cylinder"  is  the 
minimum  pressure  at  which  a  cylinder 


must  be  tested  as  prescribed  In  DOT 
specifications  for  compressed  gas  cyl¬ 
inders  41  CPR  Ch.  L 

(24)  Free  oir  or /ree  ffcs.  "Free  air”  or 
"free  gas"  la  air  or  gas  measured  at  a 
pressure  of  14.7  pounds  per  square  inch 
absolute  and  a  temperature  of  60*  F. 

<35)  DOT  regulations.  As  used  in  this 
section  "DOT  regulations"  refers  to  the 
U  S.  Department  of  Transportation  Reg¬ 
ulations  for  Transportation  of  Explosives 
and  Other  Dangerous  Articles  by  Land 
and  Water  in  Rail  Freight.  Express  and 
Baggage  Services  and  by  Motor  Vehicle 
(Highway)  and  Water  Including  Specifl- 
cattons  for  Shipping  Containers.  Code  of 
Federal  Regulations.  Title  48.  ParU  171 
to  178. 

(b)  General  requirements — (1)  AppU- 
cation.  Compressed  gas  cylinder,  portable 
tanks,  and  cargo  tanks  shall  have  pres¬ 
sure  relief  devices  installed  and  main¬ 
tained  in  accordance  with  Compressed 
Oas  Association  Pamphlets  8-1.1-1963 
and  1965  addenda  and  S-1.3-1963. 

(2)  Types  -o/  *o/cfy  relief  deviem. 
Types  of  safety  relief  devices  as  covered 
ly  this  section  are  de<(ignated  as  follows: 

<l)  Type  CO-l:  Frangible  disc. 

(II)  T^pe  CO-2-  Pu-slble  plug  or  rein¬ 
forced  fusible  plug  utilizing  a  fusible 
alloy  with  yield  temperature  not  over 
170*  F  .  nor  less  than  157*  F.  (16S*  F. 
nominal). 

(III)  Type  CO-3!  Fusible  plug  or  rein¬ 
forced  fusible  plug  utilizing  a  fu.<;lble 
alloy  with  yidd  tmperature  not  over 
220*  F..  nor  less  than  208*  F.  (212*  P. 
nominal). 

(Iv)  Type  CO-4:  Combination  fran¬ 
gible  disc-fusible  plug,  utilizing  a  fusible 
alloy  with  yield  temperature  not  over 
170*  F..  nor  less  than  157*  F.  (165*  F. 
nominal). 

(V)  Type  CO-5:  Combination  fran¬ 
gible  db^c-fuslble  plug,  utilizing  a  fusible 
alloy  with  yield  temperature  not  over 
220*  F..  nor  less  than  208*  P.  (312*  F. 
nominal). 

(Vi)  TvpeCXJ-7;  Safety  relief  valve. 

(vii)  Type  CO-8:  Combination  safety 
relief  valve  and  fusible  plug. 

(3>  Specifications  and  tests.  All  safety 
relief  devices  covered  by  this  section  shall 
meet  the  design,  construction,  marking 
and  test  specification  of  the  "Compressed 
Oas  Association  Safety  Relief  Device 
Standards  Part  1— Cylinders  for  Com- 
preR.«ed  Oases:  81  1-1963.** 

(4)  Specific  requirements  for  satety 
relief  devices.  (1)  C<Hnpressed  gas  cylin¬ 


ders.  which  under  the  Regulations  of 
shall  be  considered  acceptable  when 
the  Department  of  Transportation  must 
be  equipped  with  safety  relief  devices, 
equipped  with  devices  of  proper  con¬ 
struction.  location,  and  discharge  capac¬ 
ity  under  the  conditions  prescribed  In 
Table  1  of  the  Compressed  Oas  Associa¬ 
tions  Standard  8-1.1-1963. 

<U)  Only  replacement  parts  or  assem¬ 
blies  provided  by  the  manufacturer  shall 
be  used  unless  the  advisabUlty  of  Inter¬ 
change  Is  proved  by  adequate  tests. 

(lU)  When  a  frangible  disc  Is  used 
with  a  compressed  gas  cylinder,  the  rated 
bursting  pressure  of  the  disc  shall  not 
exceed  the  minimum  required  test  pres¬ 
sure  of  the  cylinder  with  which  the  de¬ 
vice  is  used,  except  for  DOT-3E  cylin¬ 
ders  <49  CPR  Ch.  I)  the  rated  bursting 
pressure  of  the  device  shall  not  exceed 
4.500  pounds  per  square  Inch  gage 
(psJ^.). 

(Iv)  When  a  .safety  relief  valve  Is  used 
on  a  compressed  gas  cylinder,  the  flow 
rating  pressure  shall  not  exceed  the 
minimum  required  test  pressure  of  the 
cylinder  on  which  the  safety  relief  valve 
ts  Installed  and  the  reseating  pressure 
shall  not  be  less  than  the  pressure  In  a 
normally  charged  cylinder  at  130*  F. 

(v)  V^en  flttlngs  and  piping  are  used 
on  either  the  upstream  or  downstream 
side  or  both  of  a  safety  relief  device  or 
devices,  the  passages  shall  be  so  designed 
that  the  flow  capacity  of  the  safety  relief 
device  will  not  be  reduced  below  the 
capacity  required  for  the  container  on 
which  the  safety  relief  device  assembly 
Is  Installed,  nor  to  the  extent  that  the 
operation  of  the  device  could  be  Im¬ 
paired.  Fittings,  piping,  and  method  of 
attachment  shall  be  designed  to  with¬ 
stand  normal  handling  and  the  pressures 
developed  when  the  device  or  devices 
function. 

(vl)  No  shutoff  valve  Shan  be  installed 
between  the  safety  relief  devices  and  the 
cylinder. 

<5)  Maintenance  requirements  for 
safety  relief  devices,  (t)  As  a  precaution 
to  keep  cylinder  safety  relief  devices  In 
reliable  operating  condition,  care  shall 
be  taken  in  the  handling  or  storing  of 
compressed  gas  cylinders  to  avoid  dam¬ 
age  Care  shall  also  be  exercised  to  avoid 
plugging  by  paint  or  other  dirt  accumu¬ 
lation  of  safety  relief  device  chann^ 
or  other  parts  which  could  Interfere  with 
the  functioning  of  the  device.  Only  qual- 
Ifled  personnel  shall  be  allowed  to  serv¬ 
ice  safety  relief  devices. 
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(ID  Each  time  a  compressed  gas  cylin¬ 
der  is  received  at  a  point  for  refllUng. 
all  safety  relief  dev'lces  shall  be  examined 
externally  for  corrosion,  damage,  plug¬ 
ging  of  external  safety  relief  device  chan¬ 
nels,  and  mechanical  defects  such  as 
leakage  or  extrusion  of  fusible  metal. 
If  there  is  any  doubt  regarding  the  suit¬ 
ability  of  the  safety  relief  device  for  serv¬ 
ice  the  cylinder  shall  not  be  filled  until 
It  is  equipped  with  a  suitable  device. 

(  1910.168  Safety  relief  devieea  for 
cargo  and  portable  tanks  storing 
compressed  gases. 

(a)  Definitions  applicable  to  this  sec¬ 
tion — (1)  Cargo  tarsk.  A  "cargo  tank" 
means  any  container  desigx^d  to  be  per¬ 
manently  attached  to  any  motor  vehicle 
or  other  highway  vehicle  and  in  which 
is  to  be  tran^wrted  any  compressed  gas. 
Tiie  term  "cargo  tank"  shall  not  be  con¬ 
strued  to  Include  any  tank  w>ed  solely 
for  the  purpose  of  supplying  furt  for  the 
propulsion  of  the  vehicle  or  containers 
fabrics  ted  under  specifications  for 
cylinders. 

(2)  Portable  tank.  A  "portable  tank" 
means  any  container  designed  primarily 
to  be  temporarily  attached  to  a  motor 
vehicle,  other  vehicle,  railroad  car  other 
than  tank  car,  or  marine  vessel,  and 
equipped  with  skids,  mountings,  or  ac¬ 
cessories  to  facilitate  handling  of  the 
container  by  mechanical  means,  in  which 
is  to  be  transported  any  compressed  gas. 
The  term  "portable  tank”  shall  not  be 
construed  to  Include  any  cargo  tank,  any 
tank  car  tank,  or  any  tank  of  the  OOT- 
106A  and  DOT-1  lOA-W  type. 

(3)  Safety  relief  device.  A  "safe^  re¬ 
lief  device"  means  a  device  *lntended  to 
prevent  rupture  of  a  container  under 
certain  conditions  of  exposure. 

<4)  Safety  relief  valve.  A  '‘safety  n- 
Uef  valve"  means  a  safety  relief  device 
containing  an  curating  part  that  Is 
held  normally  in  a  position  closing  the 
safety  relief  device  channel  by  spring 
force  and  is  intended  to  open  and  to 
close  at  predetermined  pressures. 

(5)  Set  pressure.  The  "set  pressure" 
of  a  safety  relief  valve  Is  the  pressure 
marked  on  the  valve  and  at  which  the 
valve  is  set  to  start-to-dlscharge. 

(6)  Start-to-discharge  pressure.  The 
"start-to-dlscharge  ivessure"  of  a  safety 
relief  valve  Is  the  pressure  at  which  the 
first  bubble  appears  through  a  water  seal 
of  not  over  4  inches  on  the  outlet  of 
the  valve. 


Non;  When  the  nature  of  the  eervloe  re¬ 
quires  the  use  of  a  metal-to-metAl  seat 
safety  relief  valve,  with  or  without  second- 
ary  sealing  means,  the  start-to-dLseharge 
pressure  may  be  considered  the  pressure  at 
which  an  audible  discharge  occurs. 

(7)  Resealing  pressure.  The  "rescal¬ 
ing  pressure"  of  a  safety  relief  valve  Is 
the  pressure  at  which  leakage  ceases 
through  a  water  seal  of  not  over  4 
inches  on  the  outlet  of  the  valve. 

(8)  Floiocopadfy.  The  "flow  capacity" 
of  a  safety  relief  device  Is  the  capacity 
In  cubic  feet  per  minute  of  free  air  dis¬ 
charged  at  the  required  flow  rating 
pressure. 

(9»  Flow  rating  pressure.  The  "flow 
rating  pressure"  means  the  pressure  at 
which  a  safety  relief  device  ^  rated  for 
capacity. 

(10)  Free  air  or  free  gas.  "Free  air" 
or  "free  gas"  means  air  or  gas  measured 
at  a  pressure  of  14.7  pounds  per  square 
inch  absolute  end  a  temperature  of 
60*  F. 

(11)  Frangible  disc.  A  "frangible  disc*' 
means  a  safety  relief  device  In  the  form 
of  a  disc,  usually  of  metal,  which  Is  so 
held  as  to  close  the  safety  relief  device 
channel  under  normal  conditions.  The 
disc  is  Intended  to  burst  at  a  predeter¬ 
mined  pressure  to  permit  the  escape 
gas. 

(12)  Fusible  plug.  A  "fusible  plm:" 
means  a  safety  relief  device  In  the  form 
of  a  plug  of  suitable  low-melting  ma¬ 
terial.  usually  a  metal  alloy,  which  closes 
the  safety  relief  device  channel  under 
normal  conditions  and  Is  Intended  to 
yield  or  melt  at  a  predetermined  tem¬ 
perature  to  permit  the  escape  of  gas. 

(13)  DOT  design  pressure. ‘The  "DOT 
design  pressure"  is  identical  to  the  term 
"maximum  allowable  working  pressure" 
as  used  In  the  "Code"  and  Is  the  maxi¬ 
mum  gage  pressure  at  the  top  of  the 
tank  In  its  operating  position.  To  deter¬ 
mine  the  minimum  permissible  thickness 
of  physical  characteristics  of  the  differ¬ 
ent  parts  of  the  vessel,  the  static  head 
of  the  lading  shall  be  added  to  the  DOT 
design  pressure  to  determine  the  thick¬ 
ness  of  any  specific  part  of  the  vessel. 
If  vacuum  insulation  Is  used  the  liquid 
container  shall  be  designed  for  a  pressure 
of  15  px.l.  more  than  DOT  desl^  pres¬ 
sure.  plus  static  head  of  the  lading. 

Sickptton;  For  containers  constructed  In 
accordance  with  paragraph  11-48  or  17-69  of 
section  VIII  of  the  ASME  Boiler  and  Pressure 
Vessel  Code.  1949  Edition,  the  maximum 
allowable  working  pressure  for  the  purpose 


of  these  standards  is  considered  to  be  128 
percent  of  the  preRstirc  an  provided 

In  40  CPR  178.816  of  DOT  Begulatlona 

(14)  Code.  "Code"  is  defined  as  para¬ 
graph  U-68.  a-69.  U-200  or  U-201  of  sec¬ 
tion  VI11  of  the  Boiler  and  Pressure 
Vessel  Code  of  the  American  Society  of 
Mechanical  Engineers.  1949  Edition;  or 
section  Vin  of  the  Boiler  and  Pressure 
Ves.sei  Code  of  the  American  Society  of 
Mechanical  Engineers.  1950.  1952,  1956. 
1959.  and  1962  Editions;  or  The  Code  for 
Unflred  Pressure  Vessels  for  Petroleum 
Liquids  and  Oases  of  the  American 
Petroleum  Institute  and  the  American 
Society  of  Mechanical  Engineers  (APl- 
ASME).  1951  Edition. 

(15)  DOT  regiddttons.  *1710  "DOT  reg¬ 
ulations"  refers  to  Department  of  Trans¬ 
portation  Regulations  for  Transporta¬ 
tion  of  Explosives  and  Other  Dangerous 
Articles  by  Land  and  Water  In  Rail 
Freight,  Express  and  Baggage  Services 
and  by  Motor  Vehicle  (Highway)  and 
Water.  Including  Specification  for  Ship¬ 
ping  C(mtainers,"  Code  of  Federal  Regu¬ 
lations.  Title  49.  Parts  171  to  178. 

(b)  General  requirements^il)  AppU- 
eation.  See  f  1910.167(b)(1). 

(2)  Spedflcoflofu  and  tests.  All  safety 
relief  devices  covered  by  this  section  shall 
meet  the  design,  construction,  marking, 
and  test  specifications  of  the  "Com¬ 
pressed  Oas  Associations  Safety  Relief 
Device  Standards  Part  3— Cargo  and 
Portable  Tanks  for  Compressed  Oases: 
6-1.3>1963  •* 

(3)  Specific  requirements  for  safety 
relief  devices.  (D  Each  container  shaQ 
be  provided  with  one  or  more  safety 
relief  devices  which,  unless  otherwise 
specified,  shall  be  safety  relief  valves  of 
the  spring-loaded  type. 

(11)  Safety  rtiief  valves  shall  be  set 
to  start-to-discharge  at  a  pressure  not 
tn  excess  of  110  percent  of  the  DOT  de¬ 
sign  pressure  of  the  container  nor  less 
than  the  DOT  design  pressure  of  the 
oontainer  except  as  follows: 

(a)  If  an  overdesl^ied  container  to 
used,  the  set  pressure  of  the  safety  relief 
valve  mav  be  between  the  minimum  re¬ 
quired  DOT  design  pressure  for  the  lad¬ 
ing  and  110  percent  of  the  DOT  design 
pressure  of  the  container  used. 

(b)  For  sulfur  dioxide  containers,  a 
minimum  set  pressure  of  120  and  110 
pzJ.g.  is  permitted  for  the  150  and  125 
p.s.l.g.  DOT  dedgn  pressure  containers, 
respectively. 

(e)  For  carbon  dioxide  (refrigerated), 
nitrous  OTClde  (refrigerated),  and  pres¬ 


surized  liquid  argon,  nitrogen  and  ox¬ 
ygen.  there  shall  be  no  minimum  set 
pressure. 

<d)  For  butadiene.  Inhibited,  and 
liquefied  petroleum  gas  containers,  a 
minimum  set  pressure  of  90  percent  of 
the  minimum  DOT  design  pressure  per¬ 
mitted  for  these  ladings  may  be  used. 

(c)  For  containers  corntructed  in  ac¬ 
cord  with  paragraph  0-68  or  U-69  of 
the  Code  1949  Edition,  the  set  pressure 
marked  m  the  safety  relief  valve  may  be 
125  percent  of  the  original  DOT  design 
pressure  of  the  container. 

(tlD  Onlv  replacement  parts  or  as¬ 
semblies  provided  by  the  manufacturer 
of  the  device  shall  be  used  unless  the 
suitability  of  interchange  is  proved  by 
adequate  tests. 

(Iv)  Safety  relief  valves  shall  have 
direct  communication  with  the  vapor 
space  of  the  container. 

(V)  Any  portion  of  liquid  piping  or 
hose  which  at  any  time  may  be  closed 
at  each  end  must  be  provided  with  a 
safety  relief  device  to  prevent  excessive 
pressure. 

(vl)  The  additional  restrictions  of  this 
subdivision  apply  to  safety  relief  devices 
on  containers  for  carbon  dioxide  or 
nitrous  oxide  which  are  shipped  tn  re¬ 
frigerated  and  Insulated  containers  The 
maximum  operating  pressure  tn  the  con¬ 
tainer  may  be  regulated  by  the  use  of 
one  or  more  pressure  controlling  devices, 
which  devices  shall  not  be  In  lieu  of  the 
safety  relief  valve  required  in  subdivision 
(I)  of  this  subparagraph 
(vli)  All  safety  relief  devices  shall  be 
80  installed  and  located  that  the  cooling 
effect  of  the  contents  wil)  not  prevent 
the  effective  operation  of  the  device. 

(vUi)  m  addition  to  the  safety  relief 
valves  required  by  subdivision  (1)  of  this 
xuhnaragraph  each  container  for  carbon 
dioxide  may  be  equipped  with  one  or 
mere  frangible  disc  s^ety  relief  devices 
of  suitable  design  set  to  function  at  a 
pressure  not  exceeding  two  times  the 
DOT  design  pressure  of  the  container. 

*ix)  Subject  to  eon(^tlona  of  49  C7FR 
173.315(a)(1)  (DOT  Regulations)  for 
methyl  chloride  and  sulfur  dioxide  op- 
tlona]  portable  tanks  of  225  p.al.g.  mini¬ 
mum  DOT  design  pressure,  one  or  more 
fusible  plugs  approved  by  the  Bureau  of 
Explosives.  63  Vesey  Street,  New  York. 
NY  10007.  may  be  used  tn  lieu  of  safety 
relief  valves  (>f  the  spring-loaded  type. 
If  the  container  to  over  30  inches  long  a 
safety  relief  device  having  the  total  re- 


FEDERAL  REGISTER,  VOL.  42,  NO.  239— TUESDAY,  DECEMBER  13,  1977 


62810 


RULES  AND  REGULATIONS 


Chopter  XVIi— Occupational 


Sofety  ond  Health  Admin. 


$1910169  $1910.170 


Title  29<»Labor 


quired  flow  capecUy  must  be  at  both 
ends. 

(X*  When  storage  containers  for  Uque> 
fled  petroleum  gas  are  permitted  to  be 
shipped  in  accordance  with  49  CPR 
I73.3l5(ji  >  DOT  Regulations  (.they  must 
be  equipped  with  safety  relief  devices  in 
compliance  with  the  requirements  for 
safety  relief  devices  on  alx>ve-gnmnd 
containers  as  specified  in  the  Nstlona] 
Fire  Protectlcm  Association  Pamphlet  No. 
58-1969  “Standard  for  the  Storage  and 
Handling  of  Uquefled  Petroleum  Oases.” 

<xl>  When  containers  are  filled  by 
pumping  equipment  which  has  a  dis¬ 
charge  capacity  In  exce&s  of  the  capacity 
of  the  container  safety  relief  devices,  and 
which  is  capable  of  producing  pressures 
in  excess  of  DOT  design  pressure  of  the 
container,  precautions  should  be  taken 
to  prevent  the  development  of  pressures 
In  the  container  in  excess  of  120  percent 
of  Its  DOT  design  pressure  This  may  be 
done  by  providing  additional  capacity  of 
the  safety  relief  Valves  on  the  container, 
by  providing  a  bypass  on  the  pump  dis¬ 
charge,  or  by  any  other  suitable  method. 

(xil>  This  additional  requirement 
applies  to  safety  relief  devices  on  con¬ 
tainers  for  liquefied  hydrogen  and  pres¬ 
surised  liquid  argon,  nitrogen,  and 
oxygen.  The  liquid  container  shall  be  pro¬ 
tected  by  one  or  more  safety  relief  valves 
and  one  or  more  frangible  discs. 

(xlli)  Safety  relief  devices  shall  be  ar¬ 
ranged  to  discharge  unobstructed  to  the 
open  air  in  such  a  manner  as  to  prevent 
any  Impingement  of  escat^ng  gas  upon 
the  container.  Safety  relief  devices  shall 
be  arranged  to  discharge  upward  except 
this  is  not  required  for  carbon  dioxide, 
nitrous  oxide  and  pressurized  liquid 
argon,  nitrogen,  and  oxygen. 

<xlv>  No  shutoff  valves  shall  be  in¬ 
stalled  between  the  safety  relief 'devices 
and  the  container  except.  In  cases  where 
two  or  more  safety  relief  devices  are  in¬ 
stalled  on  the  same  container,  a  shutoff 
valve  may  be  used  where  the  arrange¬ 
ment  of  the  shutoff  valve  or  valves  la 
such  as  always  to  Insure  full  required 
capacity  flow  through  at  least  cme  safety 
relief  device. 

(4)  Maintenance  recluiremenU  for 
$aletv  relief  devices.  (l>  Care  shall  be 
exercised  to  avoid  damage  to  safety  re¬ 
lief  devices.  Care  shall  also  be  exercised 
to  avoid  plugging  by  paint  or  other  dirt 
accumulaUon  of  safety  relief  device 
channels  or  other  parts  which  could 
interfere  with  the  functioning  of  the 
device. 


(il)  Only  qualifled  personnel  shall  be 
allowed  to  service  safety  relief  devices. 
Any  servicing  or  repairs  which  require 
resetting  of  safety  relief  valves  shall  be 
done  only  by  or  after  consultation  with 
the  valve  manufacturer. 

(ill  I  Safety -relief  devices  periodically 
shall  be  examined  externally  for  corro¬ 
sion.  damage,  plugging  or  external  safety 
relief  device  channels,  and  mechanical 
defects  such  as  leakage  or  extrusion  of 
fusible  metal  Valves  equipped  with  sec¬ 
ondary  resilient  seals  ahail  have  the 
seals  inspected  periodically.  If  there  is 
any  doubt  regarding  the  suitability  of 
the  safety  relief  device  for  service  the 
container  shall  not  be  filled  until  It  is 
equipped  with  a  suitable  safety  relief 
device. 

11910.169  Air  receiver*. 

(a)  General  reqtdremenfs— (1)  Applf- 
catum.  This  section  applies  to  compressed 
air  receivers,  and  other  equipment  used 
In  providing  and  utilizing  compressed 
air  for  performing  operations  such  as 
cleaning,  drilling,  hoisting,  and  chipping. 
On  the  other  hand,  however,  this  section 
does  not  deal  with  the  sp'^clal  problems 
created  by  using  compresaeu  clr  to  con¬ 
vey  materials  nor  the  problems  created 
when  men  work  in  cmnpressed  air  as  In 
tunnels  arul  caissons.  This  section  Is  not 
intended  to  apply  to  compressed  air  ma¬ 
chinery  and  equipment  used  on  trans¬ 
portation  vehicles  such  as  steam  railroad 
ears,  electric  railway  cars,  and  automo¬ 
tive  equipment. 

(2)  New  and  existino  equipment  fl) 
All  new  air  receivers  installed  after  the 
effective  date  of  these  regulations  shall 
be  constructed  In  accordance  with  the 
1968  ediUoo  of  the  A  S.M.E.  Boiler  and 
Pressure  Vessel  Code  Section  Vm. 

(11)  All  safety  valves  used  shall  be 
constructed.  Installed,  and  maintained  in 
accordance  with  the  A.S.M  E.  Boiler  and 
Pressure  Vessel  Code.  Section  vm  Edi¬ 
tion  1968. 

(b)  /fisfaf/ofion  and  equipment  re¬ 
quirements — (1)  /nstal/aNon.  Air  re¬ 
ceivers  shaU  be  so  Installed  that  a!) 
drains,  handholes,  and  manholes  therein 
are  easily  accessible.  Air  receivers  should 
be  supported  with  sufficient  clearance  to 
permit  a  complete  external  inspection 
and  to  avoid  corrosion  of  external  sur¬ 
faces  Under  no  circumstances  sh^  an 
air  receiver  be  buned  underground  or 
located  In  an  inaccessible  place.  The  re¬ 
ceiver  should  be  located  as  close  to  the 
compressor  or  aftercooler  as  is  possible 
in  order  to  keep  the  discharge  pipe  short 


(2)  Drains  and  traps.  A  drain  pipe 
and  valve  shall  be  installed  at  the  low¬ 
est  point  of  every  air  receiver  to  provide 
for  the  removal  of  accumulated  oil  and 
water.  Adequate  automatic  traps  may  be 
installed  in  addition  to  drain  valvea.  The 
drain  valve  on  the  air  receiver  shall  be 
opened  and  the  receiver  completely 
drained  frequently  and  at  such  inter¬ 
vals  as  to  prevent  the  accumulation  of 
excessive  amounts  of  liquid  in  the  re¬ 
ceiver. 

(3)  Gages  and  valvee.  (1)  Every  air 
receiver  shall  be  equipped  with  an  IncU- 
eating  pressure  gage  (so  located  as  to  be 
readily  visible)  and  with  one  or  more 
spring-loaded  safety  valves.  The  total  re¬ 
lieving  capacity  of  such  safety  valves 
shall  be  such  as  to  prevent  pressure  In 
the  receiver  from  exceeding  the  maxi¬ 
mum  allowable  working  pressure  of  Che 
receiver  by  more  than  10  percent. 

(il)  No  valve  of  any  type  ahail  be 
placed  between  the  air  receive  and  its 
safety  valve  or  valves. 

(ill)  Safety  appliances,  such  as  safety 
valves.  Indicating  devices  and  control¬ 
ling  devices,  sliall  be  constructed,  lo¬ 
cated.  and  Installed  so  that  they  cannot 
be  readily  rendered  Inoperative  by  any 
means,  including  the  elements. 

(tv)  All  safety  valves  shall  be  tested 
frequently  and  at  regular  Intervals  to 
determine  whether  they  are  In  good  op¬ 
erating  condition. 

S  1910.170  SfNirce*  of  slandard*. 
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Code  for  Ontnpr— d 
Air  Maehlnery. 

6  1910.171  Standard*  oraanicatlMi*. 

Spedfle  standards  of  the  following  or¬ 
ganizations  have  been  referenced  in  this 
part.  Copies  of  the  referenced  materials 
may  be  obtained  from  the  iKUiog 
organizations 

Oompre— d  Oa*  Anoe1*t(on.  lae..  000  PUtb 
Avenue  New  Torlt.  NT  10034. 

Amerloao  Soefety  of  M*eb*nlea)  engineer*. 
Inc  United  engineering  Crater.  940  BMt 
47th  Street.  New  Tork.  NT  10017. 


N*tion*l  PIre  Protection  Association.  470 

Atlantic  Arenue,  Boston,  Maasachu&etts 

02210. 

American  National  Standards  Institute,  1430 

Broadway.  New  York.  NY  10018. 

1 99  PR  23602,  June  27,  1974.  as  amended  at 
40  FR  10426.  April  28.  1976) 

Subpart  N^MotarioU  Handling  and 
Stofogo 

8  1910.176  Handling  malrriala— grn* 
eral. 

(a)  Use  of  mechanical  equipment. 
Where  mechanical  handling  equipment 
Is  used,  sufficient  safe  clearances  shall  be 
allowed  for  aisles,  at  loading  docks, 
through  doorways  and  wherever  turns 
or  passage  must  be  made.  Aisles  and  pas- 
sa^ways  shall  be  kept  clear  and  In  good 
repair,  with  no  obstruction  across  or  in 
aisles  that  could  create  a  hazard.  Perma¬ 
nent  aisles  and  passageways  shall  be  ap¬ 
propriately  marked. 

(b)  Secure  storage.  Storage  of  mate¬ 
rial  shall  not  create  a  hazard.  Bags,  con¬ 
tainers.  bundles,  etc.,  stored  In  tiers  shall 
be  stacked,  blocked.  Interlocked  and  lim¬ 
ited  In  height  so  that  they  are  stable  and 
secure  against  sliding  or  collapse. 

(c)  Housekeeping.  Storage  areas  shall 
be  kept  free  from  accumulation  of  mate¬ 
rials  that  constitute  hazards  from  trip¬ 
ping.  Are.  explosion,  or  pest  hartiorage. 
Vegetation  control  will  be  exercised 
whgn  necessary. 

Q)  Drmyige.  Proper  drainage  shaU 
be  provld^ 

(e)  Clearance  timifs.  Clearance  signs 
to  warn  of  clearance  limits  shall  be 
provided. 

<f)  RoHing  roffrood  cart.  Derail  and/ 
or  bumper  blocks  shall  be  provided  on 
spur  railroad  tracks  where  a  rolling  car 
could  contact  other  cars  being  worked, 
enter  a  building,  work  or  traffic  area 

(g)  Guarding.  Coven  and 'or  guard¬ 
rails  shall  be  provided  to  protect  per¬ 
sonnel  from  the  hazards  of  open  pits, 
tanks,  vats,  ditches,  etc. 

8  1910.177  fRcwerred] 

11910.178  Powered  Indutlria)  trurk*. 

(a)  General  requirements. — (1)  This 
section  contains  safety  requirements 
relating  to  fire  protection,  design,  main¬ 
tenance.  and  use  of  fork  trucks,  tractors, 
platform  lift  trucks,  motorized  hand 
trucks,  and  other  specialized  Industrial 
trucks  powered  by  electric  motors  or  In¬ 
ternal  combustion  engines  This  section 
does  not  apply  to  compressed  air  or  non¬ 
flammable  compressed  gas-operated  In- 
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dustrlal  trucks,  nor  to  farm  vehicles,  nor 
to  vehicles  intended  primarily  for  earth 
moving  or  over-the-road  hauling. 

(2)  All  new  powered  industrial  trucks 
acquired  and  used  by  an  employer  after 
the  effective  date  specified  in  paragraph 
<b)  of  1  1910.182  shall  meet  the  design 
and  construction  requirements  for  pow¬ 
ered  industrial  tnick.<>  established  in  the 
“Amencan  National  Standard  for  Pow- 
erea  Industnal  Trucks.  Part  n.  ANSI 
B56. 1-1969”.  except  for  vehlclea  intended 
primarily  for  earth  moving  or  over-the- 
road  hauling. 

(3)  Approved  trucks  shall  bear  a  label 
or  s(une  other  Identifying  mark  Indi¬ 
cating  approval  by  the  testing  laboratory. 
See  subparagraph  (7)  of  this  paragraidi 
and  paragraph  405  of  ''American  Na¬ 
tional  Standard  for  Powered  Industrial 
Trucks.  Part  n.  ANSI  B68  1-1969”.  which 
Is  incorporated  by  reference  In  subpara¬ 
graph  (2)  of  this  iMuagraph  and  which 
provides  that  if  the  powered  industrial 
truck  Is  accepted  by  a  naUonelly  recog¬ 
nized  testing  laboratory  it  should  be  so 
macked. 

Modifications  and  additions  which 
aff^  capacity  and  safe  operatl(»  sbaji 
not  be  performed  by  the  cusUHner  or  user 
without  manufacturers  prior  written  ap¬ 
proval.  Capacity,  operation,  and  mam- 
tenance  Instruction  plates.  or  **<>*♦*'• 
ihall  be  changed  accordingly! 

(6)  If  the  truck  is  equlpp^wlth  front- 
end  attachments  other  than  factory  in¬ 
stalled  attachmenu.  the  user 
request  that  the  truck  be  marked  to 
identify  the  attachmenu  and  show  the 
approximate  weight  of  the  truck  and 
attachment  combination  at  maximum 
elevation  with  load  laterally  centered. 

(6)  The  user  shall  eee  that  all  name¬ 
plates  and  markings  are  In  place  and  are 
maintained  in  a  legible  condition. 

(7)  As  used  in  this  section,  the  term, 
"approved  truck"  or  "approved  indus¬ 
trial  truck"  means  a  truck  that  Is  listed 
or  approved  for  fire  safety  purposes  for 
the  Intended  use  by  a  nationally  recog¬ 
nized  testing  laboratory,  eg..  Under¬ 
writers'  Uiboratorles.  tnc.;  Factory  Mu¬ 
tual  Engineering  Corp..  using  nationally 
recognized  testing  standards. 

(b)  Designations.  For  the  purpose  of 
this  standard  there  are  eleven  different 
deslgnaticms  of  industrial  trucks  or  trac¬ 
tors  as  follows:  D.  DS.  DV.  E,  B8.  EE 
ex  O.  06.  LP.  and  LP8. 

<1)  The  D  designated  unlU  are  units 
similar  to  the  O  units  except  that  they 


are  diesel  engine  powered  instead  of  gas¬ 
oline  engine  powered. 

(2>  The  D8  designated  units  are  diesel 
poa’ered  uniu  that  are  provided  with  ad¬ 
ditional  safeguards  to  the  exhaust,  fuel 
and  electrical  systems.  They  may  be  used 
in  some  locations  where  a  D  ux^it  may 
not  be  considered  suitable. 

(3)  The  D7  designated  unlU  are  diesel 
powered  uniu  that  have  all  the  safe¬ 
guards  of  the  OS  umu  and  in  addition 
do  not  have  any  electrical  equipment 
including  the  ignition  and  are  equipped 
with  temperature  UmltaUtm  features. 

%4>  The  E  designated  units  are  elec¬ 
trically  powered  uniu  that  have  mini¬ 
mum  acceptable  safeguards  against  In¬ 
herent  fire  hazards. 

(5)  The  ES  designated  unite  are  elec¬ 
trically  powered  units  that.  In  addition 
to  all  of  the  requirements  for  the  E  unite 
are  provided  with  additional  safeguards 
to  the  dectxical  system  to  prevent  emis¬ 
sion  of  hazardous  sparks  and  to  limit 
surface  temperatures.  T^ey  may  be  used 
In  some  locations  where  ^e  use  of  an  E 
unit  may  not  be  considered  suitable. 

(6)  The  EE  designated  unite  are  elec¬ 
trically  powered  unite  that  have,  in  addi¬ 
tion  to  all  of  the  requirements  for  the 
E  and  ES  unite,  the  electric  motors  and 
all  other  electrical  equiiMnent  completely 
enclosed.  In  certain  locations  the  EE 
unit  may  be  used  where  the  use  of  an  F 
and  ES  unit  may  not  be  considered 
suitable. 

(7)  The  EX  designated  unite  are  elec 
trlcally  powered  units  that  differ  from 
the  E.  ES.  or  EE  units  tn  that  the  dec- 
trlcal  fittings  and  equipment  are  so  de 
slFrned.  constructed  and  assembled  thai 
the  units  may  be  used  tn  certain  atmos¬ 
pheres  containing  flammable  vapors  or 
dusts. 

(8)  The  O  designated  units  are  gaso¬ 
line  powered  units  having  minimum  ac¬ 
ceptable  safeguards  against  inherent  fire 
hazards. 

(9)  The  OS  designated  units  are  gaso¬ 
line  powered  unite  that  are  provided  with 
additional  safeguards  to  the  exhaust 
fuel,  and  electrical  systems.  They  may 
be  used  in  some  locations  where  the  use 
of  a  O  unit  may  not  be  considered 
suitable. 

(10)  The  tP  designated  unit  is  sim¬ 
ilar  to  the  O  unit  except  that  Uquefled 
petroleum  gas  is  used  for  fuel  Instead  of 
gasoline. 

(11)  The  U>8  designated  units  are  liq¬ 
uefied  petroleum  gas  powered  units  that 
are  provided  with  additional  safeguards 
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oX  gases  or  vapors  are  normally  prevented 
by  positive  mechanical  ventiiation  but 
which  might  become  hazardous  through 
failure  or  abnormal  operation  of  the  ven< 
ttlating  equipment;  or  in  locations  which 
are  adjacent  to  Class  I,  Division  1  loca¬ 
tions.  and  to  which  hazardous  concentra¬ 
tions  of  gases  or  vapors  might  occasion¬ 
ally  be  communicated  unless  such  oom- 
munlcation  is  prevented  by  adequate 
posiUve-pressure  ventilation  from  a 
source  of  clear  air.  and  effective  safe¬ 
guards  against  ventilation  failure  are 
provided. 

(V)  In  locations  used  for  the  storage 
of  hazardous  liquids  in  sealed  containers 
or  liquified  or  compressed  gases  in  con¬ 
tainers.  approved  power-operated  in¬ 
dustrial  tniclcs  designated  as  D8.  ES. 
OS  or  LP8  may  be  used.  This  classifica¬ 
tion  includes  locations  where  volatile 
Qammabie  liquids  or  dammable  gases 
or  vapors  are  used,  but  which,  would 
become  hazardous  only  In  case  of  an 
accident  or  ol  some  unusual  operating 
eondiUon.  The  quantity  of  hazardous 
material  that  might  escape  in  case  of 
accident,  the  adequacy  of  ventilating 
equipment,  the  total  area  involved,  and 
the  record  of  the  industry  or  business 
with  respect  to  explosions  or  Ares  are 
all  factors  that  should  receive  considera¬ 
tion  in  deteriniriing  whether  or  not  the 
OS  or  DY.  ES.  EE.  OS.  LPS  designated 
truck  possesses  sufficient  safeguards  for 
the  location.  Piping  without  valves, 
checks,  meters  and  similar  devices  would 
not  ordinarily  be  deemed  to  Introduce  a 
hazardous  condition  even  though  used 
(or  hazardous  liquids  or  gases.  Loca¬ 
tions  used  (or  the  storage  of  hazardous 
'  liquids  or  of  Uquifled  or  compressed 
gases  in  sealed  containers  would  not 
normally  be  considered  hazardous  unless 
subject  to  other  hazardous  conditions 
also. 

(Vi)  (a)  Only  approved  power- 
operated  industrial  trucks  designated  as 
EIX  shall  be  used  in  atmospheres  In  which 
combustible  dust  Is  or  may  be  in  suspen¬ 
sion  continuously.  Intermittently,  or 
periodically  under  normal  operating  con¬ 
ditions.  In  quantities  sufficient  to  pro¬ 
duce  explosive  or  ignltable  mixtures,  or 
where  mechanical  failure  or  abnormal 
operation  of  machinery  or  equipment 
might  cause  such  mixtures  to  be 
produced. 

(b)  The  EX  classification  usuafiy  In¬ 
cludes  the  working  areas  of  grain  hand¬ 
ling  and  storage  plants,  room  contain¬ 
ing  grinders  or  pulverizers,  cleaners. 


graders,  scalpers,  open  conveyors  or 
spouts,  open  bins  or  hoppers,  mixers,  or 
blenders,  automatic  or  hopper  scaJes, 
packing  machinery,  elevator  beads  and 
bouts,  stock  dlstril^tors.  dust  and  stock 
collectors  (except  all-metal  collectors 
vented  to  the  outside),  and  all  similar 
dust  producing  machinery  and  equip¬ 
ment  in  grain  processing  plants,  starch 
Slants,  sugar  pulverizing  plants,  malting 
plants,  hay  grinding  plants,  and  other 
occupancies  of  similar  nature:  coal  pul- 
verUlng  plants  (except  where  ^e  pulver¬ 
izing  equipment  is  essentially  dust 
tight) :  all  working  areas  where  metal 
dusts  and  powders  are  produced,  proc¬ 
essed.  handled,  packed  or  stored  (ex¬ 
cept  tn  tight  containers) ;  and  other 
similar  locations  where  combustible  dust 
may.  under  normal  operating  conditions, 
be  present  tn  the  air  in  quantities  suffi¬ 
cient  to  produce  explosive  or  ignltable 
mixtures. 

(vii)  Only  approved  power-operated 
industrial  trucks  designated  as  DT.  EE. 
or  EX  shall  be  used  in  atmospheres  in 
which  combustible  dust  will  not  normally 
be  In  suspension  in  the  air  or  will  not  be 
likely  to  be  thrown  Into  suspension  by 
the  normal  operation  of  equipment  or 
apparatus  In  quantities  sufficient  to  pro¬ 
duce  explosive  or  ignltable  mixtures  but 
where  deposits  or  accumulations  of  such 
dust  may  be  ignited  by  arcs  or  sparks 
originating  tn  the  truck. 

(vlil)  Only  approved  power-operated 
induvtrlal  trucks  designated  as  DY,  EE. 
or  EX  shall  be  used  in  locations  which 
are  hazardous  because  of  the  presence  of 
easily  Ignltlble  fibers  or  flyings  but  tn 
which  such  fibers  or  flyings  are  not  likely 
to  be  In  suspension  in  the  air  In  quanti¬ 
ties  sufficient  to  produce  Ignluble 
mixtures. 

(lx)  Only  approved  power-operated  In¬ 
dustrial  truclu  designated  as  DS.  DT. 
ES.  EE.  EX.  08.  or  LPS  shall  be  used  tn 
locations  where  easily  ignltable  fibers  are 
stored  or  handled,  including  outside 
storage,  but  are  not  being  processed  or 
manufactured.  Industrial  trucks  desig¬ 
nated  as  E.  which  have  been  previously 
used  in  these  locations  may  be  continued 
in  use. 

(x>  On  piers  and  wharves  handling 
general  carga  any  approved  power- 
operated  industrial  truck  designated  as 
D.  E.  O.  or  LP  may  be  used,  or 
trucks  which  conform  to  the  require¬ 
ments  (or  these  types  may  be  used. 

(xl)  If  storage  warehouses  and  out¬ 
side  storage  iocattons  are  hazardous  only 
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the  approved  power-operated  industrial 
truck  specified  for  such  locations  in  this 
paragTf^  (c)  (3)  shall  be  used.  If  not 
cla.ssifled  as  hazardous,  any  approved 
power-operated  industrial  truck  desig¬ 
nated  as  Type  D.  E.  O.  or  LP  may  be 
used,  or  trucks  which  conform  to  the  re¬ 
quirements  for  these  types  may  be  used. 

(xli)  If  general  industrial  or  commer¬ 
cial  properties  are  hazardous,  only  ap¬ 
proved  power-operated  indus^al  trucks 
specified  (or  su^  locations  in  this  para¬ 
graph  (c)  (3)  shall  be  used.  If  not  classi¬ 
fied  as  hazardous,  any  approved  power- 
operated  industrtskl  truck  designated  as 
Type  D.  E.  O,  or  LP  may  be  used,  or 
trucks  which  conform  to  the  require¬ 
ments  of  these  types  may  be  used. 

(d)  CoRoerted  industrial  trucks. 
Power-operated  Industxial  trucks  that 
have  been  orlglnaily  approved  for  the 
use  of  gasoline  for  fuel,  when  converted 
to  the  use  of  liquefied  petroleum  ^ 
fuel  in  accordance  with  paragraph  (q) 
of  this  section,  may  be  used  in  those 
locations  where  O.  08  or  LP.  and  LPS 
designated  trucks  have  been  specified  in 
the  preceding  paragraphs. 

(e>  Safety  guards.  (1)  High  Lift 
Riiler  trucks  shall  be  fitted  with  an  over¬ 
head  guard  manufactured  In  accordance 
with  paragraph  (a)  (3)  of  this  sec¬ 
tion,  unless  operating  conditions  do  not 
permit. 

(3)  If  the  type  of  load  presents  a  haz¬ 
ard.  the  user  shall  equip  fork  trucks  with 
a  vertical  1<hu1  backmt  extension  manu¬ 
factured  in  Bocordanct:  with  paragraph 
(a)  (3)  of  this  secUmi. 

(f )  Fuel  handling  and  storage.  (1)  The 
storage  and  handling  of  liquid  fuels  such 
as  gasoline  and  diesel  fuel  shall  be  in  ac¬ 
cordance  with  NFPA  Flammable  and 
Combustible  Liquids  Code  (NFPA  No.  30- 
1669). 

(3)  The  Storage  and  handling  of  lique¬ 
fied  petroleum  gas  fuel  shall  be  in  ac¬ 
cordance  with  NFPA  Storage  and  Han¬ 
dling  of  Liquefied  Petroleum  Oasee 
(NFPA  No.  50-1969). 

(g)  Changing  and  charging  storage 
batteries.  (1)  Battery  charging  installa¬ 
tions  shall  be  located  In  areas  designated 
for  that  purpoee. 

(3)  Facllltlee  shall  be  provided  for 
flushing  and  neutrallzlnf  si^ed  electro¬ 
lyte.  for  fire  protection,  for  protecting 
charging  apparatus  from  damage  by 
trucks,  and  for  adequate  ventilation 
(or  dispersal  of  fumes  from  gassing 
batteries. 


($)  When  racks  are  used  for  support 
of  batterl^  they  should  be  made  of  ma¬ 
terials  noncoaducUve  to  spark  genera¬ 
tion  or  be  coated  or  covered  to  achieve 
this  objective. 

(4)  A  conveyor,  overhead  hoist,  or 
equivalent  material  handling  equipment 
shall  be  provided  for  handling  batteries. 

(5)  Reinstalled  batteries  shall  be 
properly  positioned  and  secured  in  the 
truck. 

(6)  A  carboy  Ulter  or  siphon  shall  be 
provided  for  handling  electrolyte. 

(7)  When  charging  batteries,  acid 
shall  be  poured  into  water;  water  shall 
not  be  poured  into  acid. 

(8)  Trucks  shaU  be  properly  posi¬ 
tioned  and  brake  applied  before  at¬ 
tempting  to  change  or  charge  batteries. 

(9)  When  charging  batteries,  the  vent 
caps  should  be  kept  tn  place  to  avoid 
electrolyte  spray.  Care  shall  be  taken 
to  assure  that  vent  caps  are  functioning. 
The  battery  (or  compartment)  cover(a> 
shall  be  open  to  dissipate  beat. 

(10)  Bmoklng  shall  be  prohibited  In 
the  charging  area. 

(11)  Precautions  shall  be  taken  to  pre¬ 
vent  open  flames,  sparks,  or  electric  arcs 
in  battery  charging  areas. 

(13)  Tools  and  other  metallic  objects 
be  kept  away  from  the  top  of  un¬ 
covered  batteries. 

(h)  Lighting  for  operating  areas.  (1) 
Controlled  lighting  of  adequate  Intensity 
should  be  provided  tn  operating  areas. 
iSee  American  National  Standard  Prac¬ 
tice  for  Industrial  lighting.  All. 1-1969 
(R1970)). 

(3)  Where  general  lighting  Is  less  than 
3  lumens  per  square  foot,  auxiliary  di¬ 
rectional  lighting  shall  be  provide  on 
the  truck. 

(1)  Control  of  noxious  gases  and 
fumes.  (1)  Concentration  levels  of  car¬ 
bon  monoxide  gas  created  by  powered 
industrial  truck  operations  shall  not  ex¬ 
ceed  the  levels  specified  in  S  1910.1000. 

(3)  Questions  concerning  degree  of 
concentration  and  methods  of  sampling 
to  ascertain  the  conditions  should  be  re¬ 
ferred  to  a  qtiallfled  Industrial  hyglmilst 

(j)  Dockboards  (bridge  plates).  Bee 
1 101O.SO(a). 

(k>  Trucks  and  raOroad  ears.  <1)  The 
brakes  of  highway  trucks  shall  be  set 
and  wheel  chocks  placed  under  the  rear 
wheels  to  prevent  the  trucks  from  rolling 
while  they  are  boarded  with  powered 
Industrial  trucks. 

(3)  Wheel  stops  or  other  recognised 
positive  protection  shall  be  provided  to 


prevent  railroad  cars  from  moving  dur¬ 
ing  loading  or  unloading  operatioiu. 

(3)  Fixed  Jacks  may  be  necessary  to 
support  a  semitrailer  and  prevent  up¬ 
ending  during  the  loading  or  unloading 
when  the  trailer  Is  not  coupled  to  a 
tractor. 

(4)  Positive  protection  shall  be  pro¬ 
vided  to  prevent  railroad  cars  from  being 
moved  while  dockboards  or  bridge  plates 
are  in  position. 

(1)  Operator  trolninp.  Only  tiulned 
and  authorized  operators  shall  be  per¬ 
mitted  to  operate  a  powered  Industrial 
truck.  Methods  shall  be  devised  to  train 
operato:8  in  the  safe  operation  of  pow¬ 
ered  industrial  trucks. 

(m)  Truck  operations.  (1)  Trucks 
shall  not  be  driven  up  to  anyone  stand¬ 
ing  in  front  of  a  bench  or  other  fixed 
object. 

(2)  No  persem  shaU  be  allowed  to  stand 
or  pass  under  the  elevated  portion  of 
any  truck,  whether  loaded  or  empty. 

(3)  Unauthorized  personnel  shall  not 
be  permitted  to  ride  on  powered  Indus¬ 
trial  trucks.  A  safe  place  to  ride  shall  be 
provided  where  riding  of  trucks  is 
authorized. 

(4)  The  employer  shall  prohibit  arms 
or  le^s  from  being  placed  between  the 
uprights  of  the  mast  or  outside  the  run¬ 
ning  lines  of  the  truck. 

(5X1)  When  a  powered  industrial 
truck  is  left  unattended,  load  engaging 
means  shall  be  fully  lowered,  controls 
shall  be  neutralized,  power  shall  be  shut 
off,  and  brakes  set.  Wheels  shall  be 
blocked  if  the  truck  Is  parked  on  an 
incline. 

(II)  A  powered  industrial  truck  Is  un¬ 
attended  when  the  operator  Is  25  ft  or 
more  away  from  the  vehicle  which  re¬ 
mains  in  his  view,  or  whenever  the  oper¬ 
ator  leaves  the  vehicle  and  it  is  not  in 
his  view. 

(III)  When  the  operator  of  an  Indus¬ 
trial  truck  is  dismounted  and  within  25 
ft.  of  the  truck  still  in  his  view,  the  load 
engaging  means  shall  be  fully  lowered, 
controls  neutralized,  and  the  brakes  set 
to  prevent  movement. 

(6)  A  safe  distance  shall  be  main¬ 
tained  from  the  edge  of  ramps  or  plat¬ 
forms  while  on  any  elevated  doek.  or 
platform  or  freight  ear.  Trucks  shsdl  uot 
be  used  for  opening  or  closing  freight 
doors. 

(7)  Brakes  shall  be  set  and  wheel 
blocks  shall  be  In  plxice  to  prevent  move¬ 
ment  of  trucks,  trailers,  or  railroad  cars 
while  loading  or  unloading.  Fixed  Jacks 


may  be  necessary  to  support  a  semitrailer 
during  loading  or  unloading  when  the 
trailer  is  not  coupled  to  a  tractor.  The 
flooring  of  trucks,  trailers,  and  railroad 
cars  shaU  be  checked  for  breaks  and 
weakness  before  they  are  driven  onto. 

(8)  There  shall  be  sufficient  headroom 
under  overhead  installations,  lights, 
pipes,  sprinkler  system,  etc. 

(9)  An  overhead  guard  shall  be  used 
as  protection  against  falling  objects.  It 
should  be  noted  that  an  overhead  guard 
Is  Intended  to  offer  protection  frmn  the 
impact  of  small  packages,  boxes,  bagged 
material,  etc.,  representative  of  the  Job 
application,  but  not  to  withstand  the 
Impact  of  a  falling  capacity  load. 

(10)  A  load  backrest  extension  shall 
be  used  whenever  necessary  to  minimize 
the  possibility  of  the  load  or  part  of  li 
from  falling  rearward. 

(11)  Only  approved  industrial  trucks 
shall  be  used  in  hazardous  locatloos. 

(12)  Whenever  a  truck  Is  eq'Jlpped 
with  vertical  only,  or  vertical  and  hori¬ 
zontal  controls  tievatable  with  the  lift¬ 
ing  carnage  or  forks  for  lifting  person¬ 
nel.  the  following  additlcmal  precautions 
shall  be  taken  for  the  protection  of  per¬ 
sonnel  being  elevated. 

(1)  Use  of  a  safety  platfonn  firmly 
secured  to  the  lifting  carriage  and/or 
forks. 

(U)  Means  shall  be  provided  whereby 
personnel  on  the  i^tfonn  can  shut  off 
power  to  the  truck. 

(tli)  8uch  protection  frmn  falling  ob¬ 
jects  as  indicated  necessary  by  the  op¬ 
erating  conditions  shall  be  prorided. 

(13)  [Reserved! 

(14)  Fire  aisles,  access  to  stairways, 
and  fire  equipment  shall  be  kept  clear. 

(n>  Traveling.  (1)  All  traffic  regula- 
Uona  shall  be  observed,  including  au¬ 
thorized  plant  speed  Uputs.  A  safe  dis¬ 
tance  shall  be  maintain^  approximately 
three  truck  lengths  from  the  truck 
ahead,  and  the  truck  shall  be  kept  under 
control  at  all  times. 

(2)  The  right  of  way  shall  be  yielded 
to  ambulance*,  fire  trucks,  or  ot^r  ve¬ 
hicles  in  emergency  situations. 

(3)  Other  trucks  traveling  In  the  same 
dtrectloo  at  intersections,  blind  spots,  or 
other  dangerous  locations  shall  not  be 
passed. 

(4)  The  driver  shall  be  required  to 
slow  down  and  sound  the  bom  at  cross 
aisle*  and  other  locations  where  vision 
Is  (^Mtructed.  If  the  load  being  carried 
obstructs  forward  view,  the  driver  shall 
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be  required  to  travel  with  the  load 

trailing 

I  £?'  RAUroad  tracks  shall  be  crossed 
I  diagonally  wherever  possible.  lurking 
I  closer  than  8  feet  from  the  center  of 
I  railroad  tracks  ts  prohibit^ 

(6)  l^e  driver  shall  be  required  to 
look  in  the  direction  of,  and  keep  a  clear 
view  of  the  path  of  travel. 

(7)  Grades  shall  be  ascended  or  de¬ 
scended  slowly. 

(11  When  ascending  or  descending 
grades  In  excess  of  10  percent,  loaded 
trucks  shall  be  driven  w  ith  the  load  up¬ 
grade 

(U>  Unloaded  trucks » should  be  op¬ 
erated  on  all  grades  with  the  load  en¬ 
gaging  means  doamgrade. 

(til>  On  all  grades  the  load  and  load 
engaging  nseans  shall  be  tilted  back  If 
applicable,  and  raised  only  as  far  as 
necessary  to  clear  the  road  surface. 

(8)  Under  all  travel  conditions  the 
truck  shall  be  operated  at  a  speed  that 
will  permit  it  to  be  brought  to  a  stop  in 
a  safe  manner. 

(9)  Stunt  driving  and  horseplay  shall 
not  be  permitted. 

(Ul>  The  driver  shall  be  required  to 
slow  down  for  wet  and  slippery  floors. 

(11)  Dockboard  or  biidgeplates,  ahall 
be  properly  secured  before  they  are 
driven  over.  Dockboard  or  biiJeeplates 
shall  be  driven  over  carefully  and  slowly 
and  their  rated  capacity*  never  exceeded. 

(121  EHevators  shall  be  approached 
slowly,  and  thra  Altered  squarely  after 
the  elevator  car  Is  properly  leveled.  Once 
on  the  elevator,  the  controls  shall  be 
neutralized,  power  shut  off,  and  the 
brakes  set. 

(13)  Motorised  hand  trucks  must  en¬ 
ter  elevator  or  other  confined  areas  with 
load  end  forward 

(14)  Running  over  loose  objects  on 
the  roadway  surface  shall  be  avoided. 

(15)  While  negotiating  turns,  speed 
shall  be  reduced  to  a  safe  level  by  means 
of  turiUng  the  hand  steering  wheel  In  a 
smooth,  sweeping  motion.  Except  when 
maneuvering  at  a  very  low  speed,  the 
hand  steering  wheel  shall  be  turned  at  a 
moderate,  even  rate. 

(0)  Loading.  (1)  Only  stable  or  safely 
arranged  loadis  shall  be  handled.  Caution 
shall  be  exercised  when  handling  off- 
center  loads  which  cannot  be  centered 

(2>  Only  loads  within  the  rated  ca¬ 
pacity  of  the  truck  shall  be  handled 

(3)  The  long  or  high  (including  multi¬ 
ple-tiered)  loads  which  may  affect  ca¬ 
pacity  shall  be  adjusted. 


(4)  When  attachments  are  used,  par¬ 
ticular  care  should  be  taken  iD^seeuring. 
manipulating,  positioning,  and  trans¬ 
porting  the  load.  Trucks  equipped  with 
attachments  shall  be  operated  as  par¬ 
tially  loaded  trucks  when  not  handling 
a  load. 

(5)  A  load  engaging  means  shall  be 
placed  under  the  load  as  far  as  possible; 
the  mast  shall  be  carefully  tilted  back¬ 
ward  to  stabilire  the  load. 

(6)  Extreme  care  shall  be  used  when 
tilting  the  load  forward  or  backwrard. 
particularly  when  high  tiering.  Tilting 
forward  with  load  engaging  means  ele¬ 
vated  shall  be  prohibited  except  to  pick 
up  a  load.  An  elevated  load  shall  not  be 
tilted  forward  except  when  the  load  ts 
In  a  deposit  position  over  a  rack  or  stack 
When  staclhng  or  tiering,  only  mough 
backward  tilt  to  stabilise  the  load  shall  be 
used. 

(p)  Operahon  o/  the  truck.  (1)  If  at 
any  time  a  powered  industrial  truck  Is 
found  to  be  in  need  of  repair,  defective, 
or  in  any  way  unsafe,  the  truck  ahall  be 
taken  out  of  service  until  it  has  been 
restored  to  safe  operating  c<mditlon. 

(2)  Fuel  tanks  shall  not  be  filled  while 
the  engine  is  running.  Spillage  shall  be 
avoided. 

(3)  Spillage  of  oU  or  fuel  shall  be 
carefully  washed  away  or  completely 
evaporated  and  the  fuel  tank  cap  re¬ 
placed  before  restarting  engine. 

(4)  No  truck  shall  be  operated  with  a 
leak  In  the  fuel  system  until  the  leak  has 
been  corrected. 

(5)  Open  flames  shall  not  be  used  for 
checking  electrolyte  level  in  storage  bat¬ 
teries  m  gasoline  level  in  fuel  tanks. 

(q)  Jfalntenonce  of  industrial  trucks 
i  1 )  Any  power-operated  Industrial  tnide 
not  In  safe  operating  condition  shall  be 
removed  from  service.  All  repairs  shall  be 
made  by  authorized  personnel. 

(2)  No  repairs  shall  be  made  in  Class 
1.  n.  and  in  locati<ms. 

(3)  Those  repairs  to  the  fuel  and  Ig¬ 
nition  systems  of  Industrial  trucks  which 
involve  fire  hazards  shall  be  conducted 
only  in  locations  designated  for  such 
rep^rs. 

(4)  Trucks  In  need  of  repairs  to  the 
electrical  system  shall  have  the  battery 
disconnect^  prior  to  such  repairs. 

(5)  AU  pa^  of  any  such  Industrial 
truck  requiring  replacement  ahall  be 
replaced  only  by  parts  equivalent  as  to 
safety  with  those  used  In  the  original 
design 


E  Industrial  trucks  shall  not  be 
altered  so  that  the  relative  positions  of 
the  various  parts  are  different  from  what 
they  were  when  originally  received  from 
the  manufacturer,  nor  sliall  they  be  al¬ 
tered  either  by  the  addition  of  extra 
parts  not  provided  by  the  manufacturer 
or  by  the  elimination  of  any  parts,  ex¬ 
cept  as  provided  in  subparagraph  (12)  of 
this  paragraph.  Additional  counter- 
weighting  of  fork  trucks  shall  not  be 
done  approved  by  the  truck 

manufacturerJ 

(7>  Industrial  trucks  shall  be  exam¬ 
ined  before  being  placed  In  service,  and 
shall  not  be  placed  In  service  If  the 
examination  shows  any  cimdltlon  ad¬ 
versely  affecting  the  safety  of  the 
vehicle.  Such  examination  shall  be  made 
at  least  dally. 

Where  industrial  trucks  are  used  on  a 
roimd-the-clock  basis,  they  shall  be 
examined  after  each  shift.  Defects  whoi 
found  shall  be  Immediately  reported  and 
corrected. 

(8)  Water  mufflers  shall  be  filled  deity 
or  as  frequently  as  is  necessary  to  pre¬ 
vent  depletion  of  the  supply  of  water 
below  75  percent  of  the  Ailed  capacity. 
Vehicles  with  mufflers  having  screens  or 
other  parts  that  may  become  clogged 
shall  not  be  operated  while  such  screens 
or  parts  are  clogged.  Any  vehicle  that 
emits  hazardous  sparks  or  flames  from 
the  exhaust  system  shall  Immediate  be 
removed  from  service,  and  not  returned 
to  service  until  the  cause  for  the  emis¬ 
sion  of  such  sparks  and  flames  has  been 
eliminated. 

<9 )  When  the  temperature  of  any  part 
of  any  truck  Is  found  to  be  in  excess  of 
its  normal  curating  temperature,  thus 
creating  a  hazardous  condition,  the 
vehicle  shall  he  rnnoved  from  senrlee  and 
not  returned  to  service  until  the  cause 
for  such  overheating  has  be^  eliminated. 

(10)  Industrial  trucks  shail  be  kept 
tn  a  clean  condition,  free  of  Unt.  exoeas 
oil,  and  grease.  Noncombustible  agents 
should  be  used  for  cleaning  trucks  Low 
flash  point  (below  lOO*"  P.)  solvents 
not  be  used.  High  flash  point  (at  or  above 
100*  F.)  solvents  may  be  used.  Precau¬ 
tions  regarding  toxicity,  ventilation,  and 
fire  hazard  shall  be  consonant  with  the 
agent  or  solvent  used. 

IfTi )  Where  It  is  necessary  to  use  anti¬ 
freeze  In  the  engine  cooling  system,  only 
thosejuroducts  having  a  glycol  base  shall 
be  us^ 

(12)  Industrial  trucks  originally  ap¬ 
proved  for  the  use  of  gasoline  for  fuel 


may  be  converted  to  liquefied  petroleum 
gas  fuel  provided  the  complete  conversion 
results  in  a  truck  which  embodies  the 
features  specified  for  LP  or  U*S  desig¬ 
nated  trucks.  Such  conversion  equipment 
shall  be  approved.  The  description  of  the 
competent  parts  of  this  conversion  sys¬ 
tem  and  the  recommmded  method  of 
installation  on  specific  trucks  are  con¬ 
tained  in  the  “Listed  by  Report.** 

(39  PR  23503.  June  37.  1974,  m  amended  at 
40  FR  33073,  May  28.  1975] 

§  1910.179  Overhead  and  gantry  eranea. 

(а)  Definitions  applicable  to  this  sec- 
riofi.  (1)  A  *'crane*'  is  a  machine  for  lift¬ 
ing  and  lowering  a  load  and  moving  U 
horizontally,  with  the  hoisting  mech¬ 
anism  an  integral  part  of  the  machine 
Cranes  whether  fixed  or  mobile  arc 
driven  manually  or  by  power. 

(2)  An  **automaUc  crane**  Is  a  crane 
which  when  activated  operates  through 
a  preset  cycle  or  cycles. 

(3)  A  *'cab-operatad  crane"  Is  a  crane 
controlled  by  an  operator  In  a  cab  lo¬ 
cated  on  the  bridge  or  trolley. 

(4)  ’‘Cantilever  gantry  crane"  means 
a  gantry  or  semigantry  crane  in  which 
the  bridge  girders  or  trusses  extend 
transversely  beyond  the  crane  runway  on 
one  or  both  sides. 

(5)  "Floor-operated  crane"  means  a 
crane  which  is  pendant  or  nonconductlve 
rope  controlled  by  an  operator  on  the 
floor  or  an  independent  platform. 

(б)  "Gantry  crane"  means  a  crane 
similar  to  an  overhead  crane  except  that 
the  bridge  for  carrying  the  trolley  or 
trolleys  is  rigidly  supported  (m  two  or 
more  legs  running  on  fixed  rails  or  other 
runway. 

(7)  "Hot  metal  handling  crane" 
means  an  oveihead  crane  used  for  trans¬ 
porting  or  pouring  molten  material. 

(8>  "Overhead  crane"  means  a  crane 
with  a  movable  bridge  carrying  a  mov¬ 
able  or  Axed  hoisting  mechanism  and 
traveling  on  an  overhead  fixed  runway 
structure. 

(9)  "Power-<K>erated  crane"  mesuis  a 
crane  whose  mechanism  is  driven  by  elec¬ 
tric.  air.  hydraulic,  or  internal  combus¬ 
tion  means. 

(10)  A  "pulpit-operated  crane"  is  a 
crane  operated  from  a  fixed  operator  sta¬ 
tion  not  attached  to  the  crane. 

(11)  A  "remote-operated  crane"  Is  a 
crane  controlled  by  an  operator  not  In  a 
pulpit  or  in  the  oab  attached  to  the 
crane,  by  any  method  other  than  pend¬ 
ant  or  rope  control. 
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(12)  A  "semigantry  crane"  Is  a  gantry 
crane  with  one  end  of  the  bridge  rigidly 
supported  on  one  or  more  legs  that  run 
on  a  fixed  rail  or  runway,  the  other  end 
of  tlie  bridge  being  supported  by  a  truck 
running  on  an  elevated  rail  or  runway. 

(13)  “Storage  bridge  crane"  means  a 
gantiy  type  crane  of  long  span  usually 
used  for  bulk  storage  of  material;  the 
bridge  girders  or  trusses  are  rigidly  or 
nonrigldly  supported  on  one  or  more 
legs.  It  may  haye  one  or  more  fixed  or 
hinged  (^tUever  ends. 

(14)  "Wall  crane"  means  a  crane  hav¬ 
ing  a  Jib  with  or  without  trolley  and  sup¬ 
ported  from  a  side  wall  or  line  of  col¬ 
umns  of  a  building.  It  Is  a  traveling  type 
and  operates  on  a  runway  attached  to 
the  side  wall  or  columns. 

(15)  "Appointed"  means  assigned  spe¬ 
cific  responsibilities  by  the  employer  or 
the  employer's  representative. 

(16)  "ANSI  *  meins  the  American  Na¬ 
tional  Standards  Institute. 

(17)  An  "auxiliary  hoist*’  is  a  supple¬ 
mental  hoisting  unit  of  lighter  capacity 
and  usually  higher  speed  than  provided 
for  the  main  hoist. 

(16)  A  "brake"  is  a  device  used  for 
retarding  or  stopping  motion  by  friction 
or  pow'er  means. 

(19)  A  "drag  brake"  is  a  brake  which 
provides  retarding  force  without  external 
control. 

(20)  A  "holding  brake"  is  a  brake  that 
automatically  prevents  motion  when 
power  is  off. 

(21)  "Bridge"  means  that  part  of  a 
crane  consisting  of  girders,  trucks,  end 
tte5i,  footwalks,  and  drive  mechanism 
which  carries  the  trolley  or  trolleys. 

(22)  "Bridge  travel*'  means  the  crane 
movement  In  a  direction  parallel  to  the 
crane  runway. 

(23)  A  “bumper"  (buffer)  is  an  energy 
absorbing  device  for  reducing  impact 
when  a  mo\'tng  crane  or  trolley  reaches 
the  end  of  its  permitted  travel;  or  when 
two  moving  cranes  or  trolleys  come  In 
contact. 

(24)  *rhc  "cab"  is  the  operator’s  com¬ 
partment  on  a  crane. 

(25)  “Clearance"  means  the  distance 
from  any  part  of  the  crane  to  a  point 
of  the  nearest  obstruction. 

(28)  **ColIector8  current"  are  am¬ 
tacting  devices  for  collecting  current 
from  runway  or  bridge  conductors. 

(27)  "Conductors,  bridge"  are  the 
electrical  conductors  located  along  the 
bridge  structure  of  a  crane  to  provide 
power  to  the  trolley. 


(26)  **Conductors.  runway"  (main) 
are  the  electrical  conductors  located 
along  a  crane  runway  to  provide  power 
to  the  crane. 

(29)  The  "control  braking  means"  Is  a 
method  of  controlling  crane  motor  speed 
when  in  an  overhauling  condition. 

(30)  "Countertorque**  means  a  method 
of  control  by  mliich  the  power  to  the 
motor  is  reversed  to  develop  torque  tn 
the  opposite  direction. 

(31)  "Dynamic"  means  a  method  of 
controlling  crane  motor  speeds  when  in 
the  overhauling  condition  to  provide  a 
retarding  force. 

(32)  "Regenerative"  means  a  form  of 
dynamic  braking  in  which  the  electrical 
energy  generated  Is  fed  back  Into  the 
power  system. 

(33)  "Mechanical"  means  a  method  of 
control  by  friction. 

(34)  "Controller,  spring  return"  means 
a  controller  which  when  released  will  re¬ 
turn  automatically  to  a  neutral  position. 

(35)  "Designated"  means  selected  or 
assigned  by  the  employer  or  the  em¬ 
ployer’s  representative  as  being  qualified 
to  perform  specific  duties. 

(36)  A  "drift  point"  means  a  point  on 
a  travel  motion  controller  which  releases 
the  brake  while  the  motor  Is  not  ener¬ 
gized.  This  allows  for  coasting  before  the 
brake  is  set. 

(37)  The  "drum"  Is  the  cylindrical 
member  around  which  the  ropes  are 
wound  for  raising  or  lowering  the  load. 

(28)  An  "equalizer"  is  a  device  which 
compensates  for  unequal  length  or 
stretch  of  a  rope. 

(39)  "Exposed"  means  capable  of 
being  contacted  Inadvertently.  Applied 
to  hazardous  objects  not  adequately 
guarded  or  Isolated. 

(40)  "Pall-safe"  means  a  provision 
designed  to  autonatlcally  stop  or  safely 
control  any  motion  In  w^ch  a  malfunc¬ 
tion  occurs. 

(41)  "Pootwalk"  means  the  walkway 
with  handrail,  attached  to  the  bridge  or 
troUey  for  access  purposes 

(42)  A  “hoist"  Is  an  apparatus  which 
may  be  a  part  of  a  crane,  exerting  a  force 
for  lifting  or  lowering. 

(43)  "Holst  chain"  means  the  load 
bearing  chain  in  a  hoist. 

Hots:  Cbsla  prop«rtl«s  do  oot  oonform  to 
tbOM  ftbown  is  ANSI  BSOa-1971.  Safety  Code 
tor  Sling*. 

(44)  "Holst  motion"  means  that  mo¬ 
tion  of  a  crane  which  raises  and  lowers  a 
load. 


(45)  "Load"  means  the  total  super¬ 
imposed  weight  on  the  load  block  or  hook. 

(46)  The  “load  block"  Is  the  assembly 
of  ho(A  or  shackle,  swivel,  bearing, 
sheaves,  pins,  and  frame  suspended  by 
the  hoisting  rope. 

(47)  “Magnet"  means  an  electromag¬ 
netic  device  carried  on  a  crane  hook  to 
pick  up  loads  magnetically. 

(48)  “BAatn  hoist'*  means  the  holsl 
mechanism  provided  for  lifting  the  maxi¬ 
mum  rated  load 

(49)  A  “man  trolley"  Is  a  trolley  hav¬ 
ing  an  operator’s  cab  attached  thereto. 

(50)  "Rated  load"  means  the  maxi¬ 
mum  load  for  which  a  crane  or  individ¬ 
ual  hoist  is  designed  and  built  by  the 
manufacturer  and  shown  on  the  equip¬ 
ment  nameplate(8) . 

(51)  “Rope"  refers  to  wire  rope,  unless 
otherwise  specified. 

(52)  "Running  sheave"  means  a 
sheave  which  rotates  as  the  load  block 
Is  raised  or  lowered. 

(53)  “Runway"  means  an  assembly  of 
rails,  beams,  girders,  brackets,  and 
framework  on  which  the  crane  or  trolley 
travels. 

(54)  "Side  pull"  means  that  portion  of 
the  hoist  pull  acting  horizontally  when 
the  hoist  lines  are  not  operated  vertically. 

(55)  "Span"  means  the  horizontal  dis¬ 
tance  center  to  center  of  runway  rails. 

(56)  "Standby  crane"  means  a  crane 
which  Is  not  in  regular  service  but  which 
Is  used  occasionally  or  Intermittently  as 
required. 

(57)  A  "stop"  Is  a  device  to  limit  travel 
of  a  trolley  or  crane  bridge.  *niU  device 
normally  is  attached  to  a  fixed  structure 
and  normally  does  not  have  energy  ab¬ 
sorbing  ability. 

(58)  A  "switch"  Is  a  device  for  making, 
breaking,  or  for  changing  the  connec¬ 
tions  m  an  electric  circuit. 

(59)  An  "emergency  stop  switch"  Is  a 
manually  or  automatically  operated  elec¬ 
tric  switch  to  cut  off  electric  power  In¬ 
dependently  of  the  regular  operating 
controls. 

(60)  A  **llmit  switch"  Is  a  switch  which 
Is  operated  by  some  part  or  motion  of  a 
power-driven  machine  or  equipment  to 
alter  the  electric  circuit  associated  with 
the  machine  or  equipment. 

(61)  A  "main  switch"  is  a  switch  con¬ 
trolling  the  entire  power  sups^  to  the 
crane. 

(62)  A  **master  switch"  Is  a  switch 
which  dominates  the  operation  of  cem- 
tactors.  relays,  or  other  remotely  oper¬ 
ated  devices. 


(63)  *nie  "trolley**  ts  the  unit  which 
travels  on  the  bridge  rails  and  carries  the 
hoisting  mechanism. 

(64)  "Trolley  travel"  means  the  trolley 
movement  at  right  angles  to  the  crane 
runway. 

(65)  "Truck"  means  the  unit  consisting 
of  a  frame,  wheels,  bearings,  and  axles 
which  supports  tlie  bridge  girders  or 
trolleys. 

(b)  General  requirements — (1)  Apph- 
cation.  *rhis  section  applies  to  overhead 
and  gantry  cranes.  Including  semigantry, 
cantilever  gantry,  wall  cranes,  storage 
bridge  cranes,  and  others  having  the 
same  fundamental  ^aracterlstlcs.  These 
cranes  are  grouped  because  they  all  have 
trolleys  and  similar  travel  characteris¬ 
tics. 

(2)  New  and  exisUng  equipment.  All 
new  overhead  and  gantry  cranes  con¬ 
structed  and  Installed  mi  or  after  August 
31, 1971.  shall  meet  the  design  specifica¬ 
tions  of  the  American  National  Stand¬ 
ard  Safety  Code  for  Overhead  and  Gan¬ 
try  (Tranee.  ANSI  B30.2.0-1967.  Overhead 
and  gantiT  cranes  constructed  before 
August  31,  1971.  should  be  modified  to 
conform  to  those  design  specifications  by 
February  15, 1972.  unless  it  can  be  shown 
that  the  crane  cannot  feasibly  or  eco¬ 
nomically  be  altered  and  that  the  crane 
substantially  compiles  with  the  require¬ 
ments  of  this  section.  « 

(3)  Modifications.  Cranes  may  be 
modified  and  rerated  provided  such 
modifications  and  the  supporting  struc¬ 
ture  are  checked  thoroughly  for  the  new 
rated  load  by  a  qualified  engineer  or  the 
equipment  manufacturer.  The  crane 
shall  be  tested  in  accordance  with  para¬ 
graph  (k)(2)  of  this  section.  New  rated 
toad  shall  be  displayed  In  accordance 
with  subparagraph  (5)  of  this  para¬ 
graph. 

(4)  Wind  indicators  and  rail  clamps. 
Outdoor  storage  bridges  shall  be  pro¬ 
vided  with  automatic  rail  clamps  A 
wind-indicating  device  shall  be  proi^ed 
which  will  give  a  visible  or  audible  alarm 
to  the  bridge  operator  at  a  predetennlned 
wind  velocity.  If  the  clamps  act  on  the 
rail  heads,  any  beads  or  weld  flash  mi 
the  rail  heads  shall  be  ground  off. 

(5)  Rated  load  marking.  *rhe  rated 
load  of  the  crane  shall  be  plainly  marked 
on  each  side  of  the  crane,  and  if  the 
crane  has  more  than  one  hoisting  unit 
each  hoist  shall  have  its  rated  load 
marked  on  it  or  Its  load  block  and  this 
marking  shall  be  clearly  legible  from  the 
ground  or  floor 
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(6)  Clearance  from  obstruction.  (1) 
Minimum  clearance  of  3  inches  overhead 
and  2  Inches  laterally  shall  be  provided 
and  maintained  between  crane  and  ob* 
strucUons  in  conformity  with  Crane 
Manufacturers  Association  of  America, 
Inc.,  Speciflcation  No.  61  (formerly  the 
Electric  Overhead  Crane  Institute.  Inc). 

(ti)  Where  passageways  or  walkways 
are  provided  obstructions  shall  not  bo 
placed  so  that  safety  o^  personnel  will 
be  jeopardized  by  movements  of  the 
crane. 

(7 )  Clearance  between  parallel  cranet. 
If  the  runways  of  two  cranes  are  parallel, 
and  there  are  no  Intervening  walls  or 
structure,  there  shall  be  adequate  clear¬ 
ance  provided  and  maintained  between 
the  two  bridges. 

(8)  Designated  personnel. — Only  des¬ 
ignated  personnel  shall  be  permitted  to 
operate  a  crane  covered  by  this  section. 

(e)  Cabs — (DCab  location.  <l)  The 
general  arrangement  of  the  cab  and  the 
location  of  control  and  protective  equip¬ 
ment  shall  be  such  that  all  operating 
handles  are  within  convenient  reach  of 
the  operator  when  facing  the  area  to  be 
served  by  the  load  hook,  or  while  facing 
the  direction  of  travel  of  the  cab.  The 
arrangement  shall  allow  the  operator  a 
full  view  of  the  load  hook  in  all  positions. 

(U)  The  cab  shall  be  located  to  af¬ 
ford  a  minimum  of  3  inches  clearance 
from  all  fixed  structures  within  its 
area  of  possible  movement. 

(Ui)  The  clearance  of  the  cab  above 
the  working  floor  or  passageway  should 
be  not  less  than  7  feet 

(2)  Access  to  crane.  Access  to  the  cab 
and/or  bridge  walkway  shall  be  by  a 
conveniently  placed  fixed  ladder,  stairs, 
or  platform  requiring  no  step  over  any 
gap  exceeding  12  Inches.  Fixed  ladders 
shall  be  In  conformance  with  the  Ameri¬ 
can  National  Standard  Safety  Code  for 
FUed  Ladders.  ANSI  A14.S>1956. 

<3)  Fire  exUnguisher.  A  carbon  diox¬ 
ide,  dry-chemical,  or  equivalent  hand 
fire  extinguisher  should  be  kept  In  the 
cab  Carbon  tetrachloride  extinguishers 
^lall  not  be  used. 

(4)  Lighting.  lilght  In  the  csb  shall  be 
sufficient  to  enable  the  operator  to  see 
clearly  enough  to  perform  his  work. 

(d>  Footwalks  and  ladders’ -iX)  Lo^ 
cation  of  footwalks.  (1)  If  sufficient 
headroom  Is  available  on  cab-operated 
cranes,  a  footwalk  shall  be  provided  on 
the  drive  side  along  the  entire  loigth  of 
the  bridge  of  all  cranes  having  the 
trolley  running  on  the  top  of  the  girders. 


To  give  sufficient  access  to  the  opposite 
side  of  the  trolley,  there  should  be  pro¬ 
vided  eitner  a  footwalk  mounted  on  the 
trolley,  a  suitable  footwalk  or  platform 
In  the  building,  or  a  footwalk  on  the 
oppo-site  side  of  the  crane  at  least  twice 
the  length  of  the  trolley. 

*  il  >  Footwalks  should  be  located  to  give 
a  headroom  not  less  than  78  Inches.  In 
no  case  shall  less  than  48  Inches  be 
provided.  If  48  Inches  of  headroom  can¬ 
not  be  provideo,  footwalks  should  be 
omitted  from  the  crane  and  a  stationary 
platform  or  landing  stage  built  for  work¬ 
men  making  repairs. 

(2)  Construction  of  footwalks.  (1) 
Footwalks  shall  be  of  rigid  construction 
and  designed  to  sustain  a  distributed  load 
of  at  least  50  pounds  per  square  foot. 

(11)  Footwalks  shsiu  have  a  walking 
surface  of  antlsUp  type. 

Non :  Wood  will  meet  this  requirement. 

(ill)  Footwalks  should  be  continuous 
and  permanently  secured. 

(iv)  Footwalks  should  have  a  clear  pas¬ 
sageway  at  least  18  inches  wide  except 
opposite  the  bridge  motor,  where  they 
should  be  not  less  than  15  inches.  The 
inner  edge  shall  extend  at  least  to  the 
line  of  the  outside  edge  of  the  lower 
cover  plate  or  flange  of  the  girder. 

(3)  Toeboards  and  handrails  for  foot¬ 
walks.  Toebcurds  and  handrails  shall  be 
In  compliance  with  section  1910.23  of  this 
part. 

(4)  Ladders  and  ftairwavs.  (t)  Gantry 
cranes  shall  be  provided  with  ladders  or 
stairways  extending  from  the  ground  to 
the  footwalk  or  cab  platform. 

(ii>  Stairways  shall  be  equipped  with 
rigid  and  substantial  metal  handrails. 
Walking  surfaces  shall  be  of  an  anUsllp 
type. 

(ill)  Ladders  shall  be  permanently  and 
securely  fastened  in  place  and  shall  be 
constructed  In  compliance  with  1 1910.27. 

(e)  Stops,  bumpers,  rail  sweeps,  and 
guards — d)  Trolley  stops.  (1)  Stops  shall 
be  provided  at  the  limits  of  travel  of 
the  trolley. 

(11)  Stops  shall  be  fastened  to  resist 
forces  applied  when  contacted. 

(lli>  A  stop  engaging  the  tread  of  the 
wheel  shall  be  x>f  a  height  at  least  equal 
to  the  radius  of  the  wheel. 

(2>  Bridge  bumpers. — (1>  A  crane 
shall  be  provided  with  bumpers  or  other 
automatic  means  providing  equivalent 
effect,  unless  the  crane  travels  at  a  slow 
rate  of  speed  and  has  a  faster  decelera¬ 
tion  rate  due  to  the  use  of  sleeve  bear¬ 


ings,  or  Is  not  operated  near  the  ends  of 
bridge  and  trolley  travel,  or  Is  restricted 
to  a  limited  di.stance  by  the  nature  of  the 
crane  operation  and  their  is  no  hazard  of 
striking  any  object  in  this  limited  dis¬ 
tance.  or  is  used  In  similar  operating 
conditions.  The  bumpers  shall  be  capable 
of  stopping  the  crane  (not  including  the 
lifted  load)  at  an  average  rate  of  deceler¬ 
ation  not  to  exceed  3  ft  s/s  when  travel¬ 
ing  in  either  direction  at  20  percent  of 
the  rated  load  speed. 

(Ai  The  bumpers  shall  have  sufficient 
energy  absorbing  capacity  to  stop  the 
crane  when  traveling  at  a  speed  of  at 
least  40  percent  of  rated  load  speed. 

(B)  The  bumper  shall  be  so  mounted 
that  there  is  no  direct  shear  on  bolts. 

(It)  Bumpers  shall  be  so  designed  and 
Installed  as  to  minimize  parts  failing 
from  the  crane  In  case  of  breakage 

(3)  Trolley  bumpers. — (1)  A  trolley 
shall  be  provided  aith  bumpers  or  other 
automatic  means  of  equivalent  effect, 
unless  the  trolley  travels  at  a  slow  rate 
of  speed,  or  is  not  operaUKl  near  the  ends 
of  bridge  and  trolley  travel,  or  Is  re¬ 
stricted  to  a  limited  distance  of  the  run- 
wav  and  there  la  no  hazard  of  striking 
any  object  In  this  limited  distance,  or  Is 
used  In  similar  operating  conditions  The 
bumpers  shall  be  capable  of  stopping  the 
trolley  (not  Including  the  lifted  load) 
at  an  average  rate  of  deceleration  not  to 
exceed  4  7  ft/s/s  when  traveling  In  either 
direction  at  one-third  of  the  rated  load 
speed. 

(ll)  When  more  than  one  trollev  \tt  op¬ 
erated  on  the  same  bridge,  each  shall  be 
equipped  with  bumpers  or  equivalent  on 
their  adiacent  ends. 

(Iil>  Bumnera  or  equivalent  shall  be 
designed  and  Installed  to  minimize  parts 
falling  from  the  trolley  in  case  of 
age 

(4>  Rail  street)*  Bridge  trucks  shall 
be  eqninped  with  sweeps  which  extend 
below  the  top  of  the  rail  and  project  In 
front  of  the  truck  wheels. 

(5)  Guards  for  hcAsting  ropes.  (!)  If 
hoisting  ropes  run  near  enoueh  to  other 
parts  to  make  fouling  or  chafing  possible, 
guards  shall  be  installed  to  prevent  this 
condition. 

(tl)  A  guard  shall  be  provided  to  pre¬ 
vent  contact  between  bridge  conductors 
and  hoisting  ropes  if  they  could  come 
Into  contact. 

(8)  Guards  for  mopina  parts.  (1>  Ex¬ 
posed  moving  parts  such  as  gears,  set 
screws,  projecting  kevs.  chains,  chain 
sprockets,  and  reciprocating  components 


which  might  comtitute  a  Iluard  under 
normal  operating  conditMM  shall  be 
guarded. 

(li)  Guards  shall  be  securely  fastened. 

(Ui)  Each  guard  shall  be  capable 
supporting  without  permanent  distortion 
the  weight  of  a  200-pound  person  unless 
the  guard  is  located  where  It  is  impos¬ 
sible  for  a  person  to  step  on  it. 

(f)  Brakes — (1)  Brakes  for  hoists. 

(i)  Each  independent  boi.sting  unit  of  a 
crane  shall  be  equipped  with  at  least  one 
self-setting  brake,  hereafter  referred  to 
a<:  a  holding  brake,  applied  directly  to  the 
motor  shaft  or  some  part  of  the  gear 
train. 

( il )  Each  Independent  hoisting  unit  of 
a  crane,  except  worm-geared  hoists,  the 
angle  of  who^e  worm  is  such  as  to 
prevent  the  load  from  accelerating  In  the 
lowering  direction  shall.  In  addition  to 
a  holding  brake,  be  equipped  with  control 
braking  means  to  prevent  overspeeding. 

(2)  Holding  brakes.  (1)  Holding  brakes 
for  hoist  motors  shall  have  not  less  than 
the  following  percentage  of  the  full  load 
hoisting  torque  at  the  point  where  the 
brake  is  applied. 

(o)  125  percent  when  used  with  a  con¬ 
trol  braking  means  other  than  mechani¬ 
cal. 

( b)  100  percent  when  used  In  conjunc¬ 
tion  with  a  mechanical  control  braking 
means. 

(c)  100  percent  each  if  two  holding 
brakes  are  provided. 

(U)  Holding  brakes  on  hoists  shall 
have  ample  thermal  capacity  for  the 
frequency  of  operation  required  by  the 
service. 

(HI)  Holding  brakes  on  hoists  shall  be 
applied  automatically  when  power  is 
removed 

(Iv)  Where  necessary  holding  brakes 
shall  he  provided  with  adjustment  means 
to  compensate  for  wear. 

(v)  The  wearing  surface  of  all  hold¬ 
ing-brake  drums  or  discs  shall  be 
smooth. 

<vl)  Each  Independent  hoisting  unit  of 
a  crane  handling  hot  metal  and  having 
power  control  braking  means  snail  be 
equipped  with  at  least  two  holding 
brakes. 

(3)  Control  braking  means,  (i)  A 
power  control  braking  means  such  as 
regenerative.  d:/namic  or  countertorque 
braking,  or  a  mechanlcallv  contiolled 
braking  means  shall  be  capable  of  main¬ 
taining  safe  lowering  speeds  of  rated 
loads. 
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(ID  The  control  braking  means  shall 
have  ample  thermal  capacity  for  the  fre¬ 
quency  of  operation  required  by  service. 

(4)  Brakes  for  trolleys  and  bridges. 
<i)  Foot  operated  brakes  shall  not  require 
an  applied  force  of  more  ttian  70  pounds 
to  develop  manufacturer's  rated  brake 
torque. 

(11)  Brakes  may  be  applied  by  me¬ 
chanical,  electrical,  pneumatic,  hydrau¬ 
lic.  or  gravity  means. 

(ill)  Where  necessary  brakes  shall  be 
provided  with  adjustment  means  to 
compensate  for  wear. 

(iv)  The  wearing  surface  of  all  brake- 
drums  or  discs  shall  be  smooth. 

(v)  All  foot -brake  pedals  shall  be 
constructed  so  that  the  operator’s  foot 
will  not  easily  slip  off  the  pedal. 

<vi>  FOot-operated  brakes  shall  be 
equipped  with  automatic  means  for  posi- 
Uve  release  when  pressure  is  released 
fregn  the  pedal. 

(vil)  Brakes  for  stopping  the  motion 
of  the  trolley  or  bridge  shall  be  of  suf¬ 
ficient  size  to  stop  the  trolley  or  bridge 
within  a  distance  in  feet  equal  to  10  per¬ 
cent  of  full  load  speed  In  feet  per  minute 
when  traveling  at  full  speed  with  full 
loiid. 

(viU)  If  holding  brakes  are  provided 
on  the  bridge  or  trolleys,  they  shaU 
not  prohibit  the  use  of  a  drift  point  in 
the  control  circuit. 

(lx)  Brakes  on  trolleys  and  bridges 
shall  have  ample  thermal  capacity  for 
the  frequency  of  operation  requlr^  by 
the  service  to  prevent  impairment  of 
functions  from  overheating. 

(5)  Application  of  trolley  brakes.  (1) 
On  cab-operated  cranes  with  cab  on 
trolley,  a  trolley  brake  shall  be  required 
as  specified  under  subparagraph  (4)  of 
this  paragraph. 

(11)  A  drag  brake  may  be  applied  to 
hold  the  trolley  In  a  desired  position  on 
the  bridge  and  to  eliminate  creep  with 
the  power  off. 

(6)  Applicafion  of  bridge  brakes.  (1) 
On  cab-operated  cranes  with  cab  on 
bridge,  a  bridge  brake  is  required  as 
specified  under  subparagraph  (4)  of  this 
paragraph. 

(11)  On  cab-operated  cran^  with  cab 
on  trolley,  a  bri(ige  brake  of  the  holding 
type  shall  be  required. 

(ili)  On  all  floor,  remote  and  pulpit- 
operated  crane  bridge  drives,  a  brake  or 
ooncoasting  mechanical  drive  shall  be 
provided. 


(g)  Blectric  eouipment-’^iU  Genera!. 
(1>  Wiring  and  equipment  shall  compl) 
with  I  1910.309. 

(11)  The  control  circuit  voltage  shall 
not  exceed  6Q0  volts  lor  a.c.  or  d.o. 
cui  rent 

(ill)  The  voltage  at  pendant  push¬ 
buttons  shall  not  exceed  150  volts  for 
a.c.  and  300  volts  for  d.c. 

(Iv)  Where  multiple  conductor  cable 
is  used  with  a  suspended  pu.*hbutton 
station,  the  station  must  be  supported 
in  some  satisfactory  manner  that  will 
protect  the  electrical  conductors  against 
strain. 

<v)  Pendant  control  boxes  shall  be 
constructed  to  prevent  electrical  shock 
and  shall  be  clearly  marked  for  Iden¬ 
tification  of  functions. 

(2)  Equipment.  (1)  Electrical  equlp- 
FMnt  be  so  located  or  enclosed  that 
live  parts  will  not  be  exposed  to  acci¬ 
dental  contact  under  normal  operating 
conditions. 

(U)  Electric  equipment  shall  be  pro¬ 
tected  from  dirt,  grease,  oil,  and  mois¬ 
ture. 

(ill)  Guards  for  live  parts  shall  be  sub¬ 
stantial  and  so  located  that  they  cannot 
be  accidently  deformed  so  as  to  make 
contact  with  the  live  parts. 

(3)  Controllers.  (1)  Cranes  not 
equipped  with  spring-return  controllers 
or  momentary  contact  pushbuttons  shall 
be  provided  with  a  device  which  will  dis¬ 
connect  all  motors  from  the  line  on  fail¬ 
ure  of  power  and  will  not  permit  any 
motor  to  be  restarted  until  the  control¬ 
ler  handle  Is  brought  to  the  **off‘*  posi¬ 
tion.  or  a  reset  switch  or  button  la 
operated. 

(U)  Lever  operated  controllers  shall 
be  provided  with  a  notch  or  latch  which 
in  the  **ofr'  position  prevents  the  handle 
from  being  Inadvertently  moved  to  the 
'^on**  position.  An  “off”  detent  or  spring 
return  arrangement  Is  acceptable. 

(Hi)  The  controller  operating  handle 
Shall  be  located  within  convenient  reach 
of  the  operator. 

(iv)  As  far  as  practicable,  the  move¬ 
ment  of  each  controller  handle  shall  be 
In  the  same  general  directions  as  the 
resultant  movements  of  the  load. 

(v>  The  control  for  the  bridge  and 
trolley  travel  shall  be  so  located  that  the 
operator  can  readily  face  the  direction  of 
travel. 

(vi)  For  floor-operated  cranes,  the 
controller  or  controllers  If  rope  oT>erated. 
shall  automatically  return  to  the  “ofT* 
position  when  released  by  the  operator. 


(vil)  Pushbuttons  in  pendant  stations 
shall  return  to  the  “off”  position  when 
pressure  is  released  by  thecraneoperator. 

(ViU)  Automatic  cranes  shall  be  so 
designed  that  all  motions  shall  fail-safe 
if  any  malfunction  of  operation  occurs 

(lx)  Remote-operated  cranes  shall 
function  so  that  if  the  control  signal  tor 
any  crane  motion  becomes  Ineffective 
the  crane  motion  shall  stop. 

(4)  Resistors.  (1)  Enclosures  for  re¬ 
sistors  shall  have  openings  to  provide 
adequate  ventilation,  and  shall  be  in- 
Halled  to  prevent  the  accumulation  of 
combustible  matter  too  near  to  hot  parts. 

(U>  Resistor  units  shall  be  supported 
so  as  to  be  as  free  as  possible  from 
vibration. 

(Ui)  Prevision  shaD  be  made  to  prevent 
broken  parts  or  molten  metal  falling  upon 
the  operator  or  from  the  crane. 

(5)  Sioitches.  (1)  The  power  supply 
to  the  nmway  conductors  shall  be  con¬ 
trolled  by  a  switch  or  circuit  breaker 
located  on  a  fixed  structure,  accessible 
from  the  floor,  and  arranged  to  be  locked 
In  the  open  position. 

<U)  On  cab-operated  cranes  a  switch 
or  circuit  breaker  of  the  enclosed  type, 
with  provision  for  locking  In  the  open 
position,  shall  be  provided  in  the  leads 
from  the  runway  conductors.  A  means 
of  opening  this  switch  or  circuit  breaker 
shall  bo  located  within  easy  reach  of  the 
operator. 

(ill)  On  floor-operated  cranes,  a 
switch  or  circuit  breaker  of  the  oiclosed 
type,  with  provision  for  locking  In  the 
open  position,  shall  be  provided  In  the 
leads  from  the  runway  conductors.  This 
disconnect  shall  be  mounted  on  the 
bridge  or  footwalk  near  the  runway  col¬ 
lectors.  One  of  the  following  tynes  of 
floor-operated  disconnects  shall  be 
provided: 

(a)  Nonccmduetlve  rope  attached  to 
the  main  disconnect  switch. 

(b)  An  undervoltage  trip  for  the  main 
circuit  breaker  operated  by  an  emergency 
stop  button  in  the  pendant  pushbutton  in 
the  pendant  pushbutton  station. 

(e>  A  main  line  contactor  operated  by 
a  switch  or  pushbutton  in  the  pendant 
pushbutton  station. 

(Iv)  The  hoisting  motion  of  all  electric 
traveling  cranes  shall  be  provided  with 
an  overtravel  limit  switch  in  the  hoisting 
direction. 

(V)  All  cranes  using  a  lifting  magnet 
shall  have  a  magnet  circuit  switch  of  the 
enclosed  type  with  provision  for  locking 


in  the  open  position.  Meaas  for  discharg¬ 
ing  the  inductive  load  of  the  magnet  shall 
be  provided 

(6>  Runway  conductors.  Conductors 
of  the  open  type  mounted  on  the  crane 
runway  beams  or  overhead  shall  oe  so 
located  or  so  guarded  that  persons  en¬ 
tering  or  leaving  the  cab  or  crane  foot¬ 
walk  normally  could  not  come  Into 
contact  with  them. 

(7)  Extension  lamps.  If  a  service  re¬ 
ceptacle  is  provided  In  the  cab  or  on  the 
bridge  of  cab-operated  cranes.  U  shall  be 
a  grounded  three-prong  type  permanent 
receptacle,  not  exceeding  300  volts. 

(h)  Hoisting  equipment — (1)  SAeaoes 

(i)  Sheave  grooves  shall  be  smooth  and 
free  from  surface  defects  which  could 
cause  rope  damage. 

(U)  Sheaves  carrying  ropes  which  can 
be  momentarily  unloaded  shall  be  pro¬ 
vided  with  close-fitting  guards  or  other 
suitable  devices  to  guide  the  rope  back 
into  the  groove  when  the  load  is  applied 
again. 

(Ui)  The  sheaves  In  the  bottom  block 
shall  be  equipped  with  clcjie-fitting 
guards  that  will  prevent  ropes  from  be¬ 
coming  fouled  when  the  block  Is  lying  on 
the  ground  with  ropes  loose. 

(iv)  Pockets  and  flanges  of  sheaves 
used  with  hoist  chains  shall  be  of  such 
dimensions  that  the  chain  does  not  catch 
or  bind  during  operation. 

(V)  All  running  sheaves  shall  be 
equipped  with  means  for  lubrication. 
Permanently  lubricated,  scaled  and/or 
shielded  bcoringg  meet  this  requirement. 

(2)  Ropes,  (l)fln  using  hoisting  ropes, 
the  crane  manu^ctury’s  recommenda- 
I  Uon  shall  be  follow^  The  rated  load 
divided  by  the  number  of  parts  of  rope 
shaU  not  exceed  20  percent  of  the  noml- 
n^Jjreaking  strength  of  the  rope. 

I  Socketing  shall  be  done  In  the 

I  manner  sp^lfled  by  the  manufacturer  of 
I  the  asscmbin 

(lU)  Rope  shall  be  secured  to  the  drum 
as  follows: 

(a)  No  less  than  two  wraps  of  rope 
shall  remain  on  the  drum  when  the  ho^ 
is  In  itg  extreme  low  position. 

-fb)  Rope  end  shall  be  anchored  by  a 
clamp  securely  attached  to  the  drum,  or 
by  a  socket  arrangement  approved  by  the 
crane  or  rope  manufacturer. 

(iv)  Eye  splices.  [Reserved.1 

(V)  Rope  clips  attached  with  U-bolte 
shall  have  the  U-bolts  on  the  dead  or 
I  shor:  end  of  the  rooelspaclng  and  num¬ 
ber  of  all  types  of^ps  shall  be  in 
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roc'^mtnendati(^  Clips  then  be  drop- 
foiled  steel  In  oil  atees  manufaetored 
commerctallr.  When  a  newly  tnstalled 
rope  hM  been  ta  <9eeatioo  for  ao  boiv. 
all  note  oa  ttoe  ellp  bolts  be 


i^ughten 

ft 

iliuT  be  I 


ftwaced  or  compressed  fItUnrs 
!  apiriled  as  recommended  by  the 
rope  or  etane  namifaeturm 
(vtl>  Wherever  exooeod  eo  tempera¬ 
tures.  at  whleh  fiber  cores  would  be  dam¬ 
aged.  rope  bavlnc  an  independent  wire- 
rope  or  wire  etrand  core,  or  other 
temperature-damage  resistant  ooce  ahall 
beiyed. 

^111  Reptacement  rope  shall  be  Che 
same  sisa,  grade,  and  oonstructUm  as  the 
original  rope  furnished  ^  the  crane 
maniifaetuiw.  untoss  otherwise  recom¬ 
mended  ky  a  wire  rope  manufacturer 
due  to  actual  working  coodlUon  require- 
men^ 

(Sreguoftsers  If  a  load  Is  supported 
by  more  than  one  pari  of  rope,  the  ten¬ 
sion  in  the  parts  shallJte  equalised 
<41  Hooks.  Hooks  ishall  meet  the 
manufacturer^  recommendations  aQ 
ahall  not  be  overtoaded. 

(1)  Warning  tUvIce.  Except  for  floor- 
operated  cranes  a  gong  or  other  effective 
warning  signal  shall  be  provided  for 
each  crane  equipped  with  a  power  travti- 
tng  mechuilsm. 

(j)  tnsveetUm—iU  Inspection  dostf- 
/IcsMofi.  (1>  iBlttal  inspeettcm.  Prior  to 
initial  use  aO  new  and  altered  cranes 
sliall  be  tnspeoted  to  Insure  compliance 
with  the  provisions  of  this  section. 

(U)  Inspection  procedure  for  cranes 
tn  regular  service  ie  divided  Into  two 
general  classifications  based  upon  the 
Intervals  at  which  tnspeetlon  ahould 
be  performed.  Ihe  Internrals  tn  turn  are 
dependent  imon  the  nature  of  the  crit¬ 
ical  compooenu  of  the  crane  and  the 
degree  of  thelr«  exposure  to  iroar.  de¬ 
terioration.  or  malfunction.  The  two 
general  classlflcations  are  herein  desig¬ 
nated  as  ‘’frequent**  and  ’’periodic**  with 
respective  Intervals  between  tnspections 
as  defined  below: 

<a)  Frequent  Inspection — Dally  to 
monthly  Intervals. 

(b)  Periodic  Inspection — 1  to  12- 
cnonth  intervals. 

(2)  Frequent  inspection.  Hie  follow¬ 
ing  Items  shall  be  Inspected  for  defects 
at  intervals  as  defined  tn  subparagraph 

(l)ril)  of  this  paragraph  or  as  specifi¬ 
cally  Indicated,  including  observatloD 


daring  operation  for  any  defects  which 
might  appear  between  regular  inspec- 
Uons  All  deficiencies  such  as  listed  shall 
be  carefully  examined  and  determination 
made  as  to  whether  they  constitute  a 
mfety  hacard : 

(1)  All  functional  operating  mecha¬ 
nisms  for  maladjustment  Interfering 
with  proper  operation.  Daily. 

(ID  Deterioration  or  leakage  tn  lines, 
tanks,  valves,  drain  pumps,  and  other 
parts  of  air  w  hydrauUc  systems.  Daily 

(111)  Hooks  with  deformation  or 
cracks.  Visual  Inspection  daily,  monthly 
inspection  with  signed  reports.  For  hooks 
with  cracks  or  having  more  than  15  p^- 
cent  in  excess  of  normal  throat  opening 
or  more  than  10*  twist  from  the  plane 
of  the  unbent  hook  refer  to  paragraph 
(1)  (S)  (ill)  <a)  of  this  section. 

<lv)  Hoist  chains,  including  end  c(m- 
nectlons.  for  excessive  wear,  twist,  dis¬ 
torted  links  interfering  with  proper 
function,  or  stretch  beyond  manufac¬ 
tures  reccxnmendations.  Visual  inspec¬ 
tion  daily;  monthly  inspection  with 
signed  report. 

(V)  f Reserved) 

(Vi)  AU  functional  operating  mech- 
1  for  excessive  wear  of  components 
Rope  reeving  for  noncompllance 
manufacturer’s  recommendation 

(2)  Periodic  iaspectloii.  Complete  m- 
spectlons  of  the  crane  ahall  be  per¬ 
formed  at  Intervals  as  genially  defined 
In  subparagraph  (l>(ll)(b)  of  ths 
paragraph,  depending  upon  Its  activity, 
severity  of  service,  and  environment,  or 
as  specifically  indicated  below.  These  In¬ 
spections  shall  Include  the  requlremenU 
of  subparagraph  (3)  of  this  paragraph 
and  tn  addition  the  following  items.  Any 
deficiencies  such  as  listed  shall  be  care¬ 
fully  examined  and  determination  made 
as  to  whether  they  constitute  a  safety 
hazard: 

(I)  Deformed,  crariced.  or  corroded 
members. 

(II)  Looee  bolts  or  rivets 

(til)  Cracked  or  worn  sheaves  and 
drums. 

(Iv>  Worn,  cracked  or  distorted  parts 
such  as  pins,  bearings,  shafts,  gears. 
rolleFS.  locking  and  clamping  devices. 

(V)  Excessive  wear  on  brake  system 
parts,  ttntngs.  pawls,  and  ratchets 

(vl>  Load.  wind,  and  other  indicators 
over  their  full  range,  for  any  significant 
Inaccuracies. 

(vU)  Gasoline,  diesel,  electric,  or  other 
powerplants  for  Improper  performance 


or  noncompliance  with  applicable  safety 
^uiremenU. 

cvlii)  Exce.vsive  wenr  of  chain  drive 
sprockets  and  excessive  chain  stretch. 

(lx)  Crane  hooks  Magnetic  particle 
or  other  suitable  crack  detecting  Inspec¬ 
tion  shoifid  be  performed  at  least  once 
each  year. 

(x>  Electrical  apparatus,  for  signs  of 
pitting  or  any  deterioration  of  controller 
contactors.  limit  switches  puriibut- 
ton  stations. 

(4)  Crones  not  In  regular  use.  (1)  A 
crane  which  has  been  idle  for  a  period  of 
1  month  or  more,  but  less  than  6  months, 
shall  be  given  an  Inspection  conforming 
with  requirements  of  subparagraph  <2) 
of  this  paragraph  and  paragraph  (m)(2) 
of  this  section  before  placing  In  service. 

(II)  A  crane  which  has  been  Idle  for 
a  period  of  over  6  months  shall  be  given  a 
complete  Inspection  conforming  with  re¬ 
quirements  of  snbpaiagraphs  (3)  and 
(S)  of  this  paragraph  and  iwragraph 

(m)  <2>  of  this  section  befeue  placing  In 
■ervloe. 

(III)  Standby  cranes  shall  be  Inspected 
at  least  semi -annually  In  accordance  with 
requirements  of  subparagraph  (3)  of  this 
paragraph  and  paragraph  (m)  (2)  of  this 
section.  Standby  cranes  exposed  to  ad¬ 
verse  envlronmeot  should  be  Inspected 
more  frequently. 

(k)  Testing — (1)  Operational  tests. 
(1)  Prior  to  tnltla]  use  all  new  and  al¬ 
tered  cranes  ^all  be  tested  to  Insure 
oomplianoe  with  this  section  Including 
the  following  functions: 

(a)  Hoisting  and  loweiini. 

(b)  Trolley  travel. 

(e)  Bridge  travel. 

((f)  Limit  switches,  locking  and  safety 
devices. 

(ID  The  trip  setting  of  hoist  limit 
switches  shall  be  determined  by  tests 
with  an  empty  hook  traveling  In  increas¬ 
ing  speeds  up  to  the  maximum  speed 
The  actuating  mechanism  of  the  Itmtt 
■witch  shall  be  located  so  that  it  will 
trip  the  switch,  under  all  conditions,  in 
sumclent  time  to  prevent  contact  of  the 
hook  or  hook  block  with  any  part  of  the 
trolley. 

(2)  Rated  load  test  Prior  to  tnittsi  use 
all  new.  extensively  repaired,  and  altered 
cr(ine«;  should  be  te<1ed  hv  or  under  the 
direction  of  an  appointed  or  authortred 
person,  confirming  the  load  rating  of  the 
crane  The  load  rating  idiould  not  be 
more  than  80  percent  of  the  maximum 
load  sustained  during  the  test  ‘Test  loads 
shall  not  be  more  than  125  percent  of  the 


rated  load  unlew  otherwise  recommended 
by  the  manufacturer,  the  test  reports 
shall  be  placed  on  file  where  readily  avail¬ 
able  to  appointed  personnel. 

(1)  tfaiafenofice— (1)  Preventive 
maintenance  A  preventive  maintenance 
program  based  on  the  crane  manufac¬ 
turer's  recommendations  shall  be  estab- 
Ushed. 

(2)  Jlfainecnoncc  procedure.  (1)  Be¬ 
fore  adjustments  and  repairs  are  started 
on  a  crane  the  following  precautions 
shall  be  taken : 

(0)  The  crane  to  be  repaired  shall  be 
run  to  a  location  where  It  will  cause  the 
lenst  interference  with  other  cranes  and 
operations  In  the  area. 

All  controllera  shall  be  at  the  off 
position. 

(r»  The  main  or  emergency  switch 
shall  be  open  and  locked  in  the  (H>eh 
position. 

«d»  Warning  or  ’’out  of  order”  slaus 
shall  be  pla(^  on  the  crane,  also  on  the 
finer  henenth  or  on  the  hook  where  visi¬ 
ble  from  the  floor. 

«^>  Where  other  crane*  are  In  onem- 
tlon  on  the  same  runway,  rail  stops  or 
other  suitable  means  shall  be  provided 
to  prevent  interference  with  the  idle 
crane. 

(/)  Where  temporary  protective  rail 
stops  are  not  available,  or  practical,  a 
sigTuilmsn  should  be  placed  at  a  vtsuai 
vantage  point  for  observing  the  approach 
of  an  active  crane  and  warning  lU  op¬ 
erator  when  reaching  the  limit  of  safe 
distance  from  the  idle  crane. 

(11>  After  adJu.Uments  and  repairs 
have  been  made  the  crane  shall  not  be 
onerated  until  all  guarrLs  have  been  re¬ 
installed.  safety  devices  reactivated  and 
maintenance  equipment  removed. 

0>  Adjustments  and  repairs  (1>  Any 
urvsafe  conditions  disclosed  by  the  Inspec¬ 
tion  requirements  of  paragraph  (J)  of 
this  section  shall  be  corrected  before  op¬ 
eration  of  the  crane  la  resumed  Adjust¬ 
ments  and  repairs  shall  be  done  only  by 
designated  personnel. 

(11)  Adjustmmts  shall  be  maintained 
to  assure  correct  functioning  of  oom- 
pements  The/oHowtng  are  examples: 

(a)  All  functional  operating  mecha¬ 
nisms. 

(b)  Limit  switches. 

rr>  Control  systems. 

(d>  Brakes. 

(e)  Power  plants. 

(||l>  Repairs  or  replacements  ahall  be 
provided  promptly  as  needed  for  safe 
operation.  The  following  are  examples 
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(a)  Chyme  hooks  showing  defects  de¬ 
scribed  in  paragraph  <J)(2)(111)  of  this 
section  shall  be  discarded.  Repairs  by 
welding  or  reshaping  are  not  generally 
recommended  If  such  repairs  are  at¬ 
tempted  they  shall  only  be  d(»e  under 
competent  supervtsioc  and  the  hook  Aiall 
be  tested  to  the  load  requirements  of 
paragraph  Ck)  (3)  of  this  section  before 
further  use. 

(b)  Load  attachment  chains  and  rope 
slings  showing  defect*  described  In  para¬ 
graph  (J)  (3)  (iv>  and  (v)  of  this  section 
respectivriy. 

(c>  AU  critical  parts  which  are 
cracked,  broken,  bent,  or  excessively 
worn. 

(d)  Pendant  control  stations  shaO  be 
kept  clean  and  function  l^>els  kept 
legible 

(m)  Rope  inspection — (1)  Running 
ropes  A  thorough  Inspection  of  all  ropes 
shall  be  made  at  least  emee  a  month  and 
a  full  written,  dated,  and  signed  report 
of  rope  condition  kept  on  file  where 
readUy  available  to  appointed  personnel. 
Any  deterioration,  resulting  In  appreci¬ 
able  loss  of  original  strength,  such  as 
described  below,  shall  be  carefully  noted 
and  determination  made  as  to  whether 
further  use  of  the  rope  would  constitute 
a  safety  hazard: 

(I)  Reduction  of  rope  diameter  below 
nominal  diameter  due  to  loss  of  core  sup¬ 
port.  Internal  or  external  corrosloa,  or 
wear  of  outside  wires. 

(II)  A  number  of  broken  putslde  wires 
and  the  degree  of  distribution  or  conesn- 
tratlon  of  such  broken  wires. 

(lil)  Worn  outside  wires. 

(Iv>  Corroded  or  broken  wires  at  end 
connections. 

(V)  Corroded,  cracked,  bent.  worn,  or 
Improperly  applied  end  connections. 

(vl)  Severe  kinking,  crushing,  cutting, 
or  an^trandlng. 

(3)  Other  ropes.  All  rope  whkUi  has 
been  Idle  for  a  period  of  a  month  or  more 
due  to  shutdown  or  storage  of  a  crane  on 
which  It  Is  installed  shaU  bg  given  a 
thorough  Inspection  before  tt  Is  placed 
in  servloe.  ITils  Inspection  shall  be  for 
aU  types  of  deterioration  and  shall  be 
performed  by  an  appointed  person  whose 
approval  shall  be  required  for  further 
use  of  the  rope.  A  written  and  dated  re¬ 
port  of  the  rope  condition  shall  be  avail¬ 
able  for  Inspection 

(n)  HandHng  the  load — (1)  Siee  of 
load  Hie  crane  shall  not  be  loaded  be¬ 
yond  its  rated  load  -xcept  for  test  pur¬ 


poses  as  provided  tn  paragraph  (k)  of 
this  section. 

(2)  Aftachmo  the  load.  (1)  The  hoist 
chain  or  hoist  rope  shall  be  free  from 
kmkjt  or  twists  and  shall  not  be  wrapped 
around  the  toad. 

(U)  The  load  shall  be  attached  to  tlie 
load  block  hook  by  means  of  slings  or 
other  approved  devices. 

(Ill)  Care  shall  be  taken  to  make  cer¬ 
tain  that  the  sling  clears  all  obstacle.* 

(3)  Moving  the  load.  (1)  The  load  shall 
be  well  secured  and  proper  ly  balanced  in 
the  sling  or  lifting  device  before  It  Is 
lifted  more  than  a  few  inches. 

(11)  Before  starting  to  hoist  the  fol¬ 
lowing  conditions  shall  be  noted: 

(a)  Holst  rope  shall  not  be  kinked. 

(b)  Multiple  part  lines  shall  not  be 
twisted  around  each  other. 

(c)  The  hook  shall  be  brought  over  the 
load  in  such  a  manner  as  to  prevent 
swinging. 

(Ul)  During  hoisting  care  shall  be 
taken  that: 

(a)  There  Is  no  suddoi  acceleration  or 
deceleration  of  the  moving  load. 

(b)  The  load  does  not  contact  any 
obstructions. 

<lv)  Cranes  shall  not  be  used  for  side 
pulls  except  when  specific'ally  author¬ 
ized  by  a  responsible  person  who  has 
determined  that  the  stability  of  the 
crane  Is  not  thereby  endangered  and  that 
various  parts  of  the  crane  will  not  be 
overstressed. 

(v)  While  any  employee4s  on  the  load 
or  hook,  there  shall  be  no  hoisting,  lower¬ 
ing.  or  traveling 

(vt)  The  employer  shall  require  that 
the  operator  avoid  carrying  loads  over 
people. 

(vll)  The  operator  shall  test  the  brakes 
each  time  a  load  approaching  the  rated 
load  is  handled  The  brakes  shall  be 
tested  by  raising  the  load  a  few  inches 
and  applying  the  brakes. 

(vlU)  The  load  shall  not  be  lowered 
below  the  point  where  less  than  two  full 
wraps  of  rope  remain  on  Um;  hoisting 
drum 

(ix)  When  two  or  more  cranes  are 
u.*ed  to  lift  a  load  one  qualified  respon¬ 
sible  person  shall  be  In  charge  of  the 
operation.  He  shall  analyze  the  operation 
and  Instruct  all  personnel  Involved  In 
the  proper  positioning,  rigging  of  the 
load,  and  the  movements  to  be  made. 

(X )  The  employer  shall  Insure  that  the 
operator  does  not  leave  his  position  at 
the  controls  while  the  load  Is  suspended 


(xl)  When  starting  the  bridge  and 
when  the  load  or  book  approaches  near 
or  over  personnel,  the  warning  signal 
shall  be  sounded. 

(4)  Homt  limit  switch.  (1)  At  the  be¬ 
ginning  of  each  operator’s  shift,  the 
upper  limit  switch  of  each  hoist  shall  be 
tiled  out  under  no  load.  Extreme  care 
shall  be  exercised;  the  block  shall  be 
’’inched”  into  the  limit  or  run  In  at 
•low  speed.  If  the  switch  does  not  op¬ 
erate  properly,  the  appointed  person 
shall  be  imm^ately  notified. 

<U)  The  hoiM.  Umit  switch  which  con¬ 
trols  the  upper  Umit  of  travel  of  the 
load  bl«Kk  shaU  never  be  used  as  an 
opei  ating  control. 

(0)  Other  requirements,  general — (1) 
Ladders.  (1)  The  employer  shaU  Insure 
that  hands  are  free  from  encumbrances 
while  personnel  are  using  ladders. 

(11)  Articles  which  are  too  htige  to  be 
carried  In  pockets  or  belts  shaU  be  lifted 
and  lowered  by  band  line. 

(2)  Cabs.  (1)  Necessary  clothing  and 
personal  belongings  shall  be  stored  In 
such  a  manner  as  not  to  Interfere  with 
access  or  operation. 

<U)  Tools,  oti  cans,  waste,  extra  fuees. 
and  other  necessary  articles  shall  be 
stored  In  the  UxA  box.  and  shaU  not  be 
permuted  to  Ue  loose  In  or  about  the  cab. 

(S>  Fire  extinguishers.  The  emjAoyer 
shaU  Insure  that  operators  are  familiar 
with  the  operation  and  care  of  fire  sx- 
UngulRhers  provided. 

[3S  FR  38503,  JuM  SV.  1S74,  as  ameodad  at 
40  PR  37400,  Junt  87. 107S| 

BrreenvE  Date;  Paragrapb  (])<8)(tT)  wav 
reTised  and  <J)(8)<v)  was  retnored,  effective 
July  37.  1975.  For  the  oonvenlenoe  oC  (be 
uaer  (be  superseded  and  removed  text  fol¬ 
lows: 

(Iv)  Hol.*t  or  load  attachment  chains. 
Including  end  connections,  for  excessive 
wear,  twist.  dL*torted  Unk.*  Interfering 
with  proper  function,  or  stretch  beyond 
manufactuier’s  recomnmidatlons.  Vis¬ 
ual  inspection  daily;  monthly  in.vpection 
with  signed  report. 

(V)  Rope  riings.  including  end  oort- 
nection-s.  for  excessive  wear,  broken 
wires,  stretch,  kinking,  or  twisting.  Visual 
tnvpection  daily:  monthly  Inspection 
with  signed  report. 

$1910.180  rxawlrr  lorofnott«r  ami  InirL 

(a)  DefintMoffs  applicabJe  to  fWs  set- 
Won.  (1>  A  '  crawler  crane”  consists  of  a 
rots  ting  superstructure  with  pow'er 
plant,  operating  machinery,  and  boom. 


mounted  on  a  base.  equipi>ed  with  crawl¬ 
er  treads  for  travel.  Its  function  is  to 
hoist  and  swing  loads  at  various  radii. 

(2)  A  "locomotive  crane”  consists  of 
a  rotating  superstnictiirc  with  power- 
plant.  operating  machinery  and  boom, 
mounted  on  a  base  or  car  equipped  for 
travel  on  raUroad  track.  It  may  be  self- 
propelled  or  propeUed  oy  an  outside 
source  Its  function  is  to  hoist  and  swing 
loads  at  various  radii. 

<3>  A  “truck  crane”  consists  of  a  ro¬ 
tating  superstructure  with  powerplant. 
operating  machinery  and  boom,  mounted 
on  an  auUMnotive  truck  equipped  with 
a  powerplant  for  travel.  Its  functum  is 
to  hoist  and  swing  loads  at  various  radii. 

(4)  A  “wheel  mounted  crane”  (wagon 
crane)  consists  of  a  rotating  super¬ 
structure  with  powerplant.  operating 
machinery  and  boom,  mounted  on  a 
t^ise  or  platform  equipped  with  axles 
and  rubber-tired  wheels  for  travel. 
The  base  Is  usually  propelled  by  the  en¬ 
gine  in  the  superstnacture.  but  It  may  be 
equipped  with  a  separate  engine  con- 
troUed  from  the  superstructure.  Its 
function  Is  to  hoist  and  swing  loads  at 
various  radii. 

(5)  An  “accessory”  Is  a  secondary  pan 
or  assembly  of  parts  which  cootribuus 
to  the  overall  function  and  usefulness  of 
a  machine. 

(6)  "App^nted”  means  assigned  spe¬ 
cific  respDnsibilitles  by  the  employer  or 
the  emtrtoyer's  representative. 

(7)  "ANSr*  means  the  American  Na¬ 
tional  Standards  Institute. 

(8)  An  ‘angle  indicator*'  (boom)  Is 
an  accessory  whnm  measures  the  angle 
of  the  boom  to  the  horizontal 

(9>  The  “axis  of  rotation”  is  the  ver¬ 
tical  axis  around  which  the  crane  super¬ 
structure  rotates. 

(10)  “Axle*  means  the  shaft  or  spindle 
with  which  or  about  which  a  wheel  ro¬ 
tate.*  On  truck-  and  wheel-mounted 
cranes  it  refers  to  an  automotive  type  of 
axle  a'*embly  Including  hou*ings.  gear¬ 
ing.  differential,  beatings,  and  mounting 
appurtenances. 

(11)  "Axle"  (b<^e)  means  two  or  more 
automotive-type  axles  mounted  In  tan¬ 
dem  in  a  frame  so  as  to  divide  the  load 
between  the  axles  and  peiinlt  vertical 
oscillation  of  the  wheels. 

(12)  The  "base"  (mounting)  is  the 
trrveling  ba.se  or  carrier  on  vliich  the 
rotating  superstructure  is  mounted  .such 
as  a  car.  truck,  crawlers,  or  wlteei 
platform 
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(13)  The  “boom"  (crane)  is  a  mem¬ 
ber  hinged  to  the  front  of  the  rotating 
superstructure  with  the  outer  end  sup¬ 
ported  by  ropes  leading  to  a  gantry  or 
A-frame  and  used  for  supporting  the 
hoisting  tackle. 

(14)  The  “boom  angle"  is  the  angle 
between  the  longitudinal  centerline  of 
the  boom  and  the  horizontal.  The  boom 
longitudinal  centerline  is  a  straight  line 
between  the  boom  foot  pin  (heel  pin) 
centerline  and  boom  point  sheave  pin 
centerline. 

(15)  The  “boom  hoist"  is  a  hoist  drum 
and  rope  reeving  system  used  to  raise 
and  lower  the  boom.  The  rope  system 
may  be  all  live  reeving  or  a  combination 
of  live  reeving  and  pendants. 

(16)  The  “boom  stop"  is  a  device  used 
to  limit  the  angle  of  the  boom  at  the 
highest  position. 

(17)  A  “brake"  is  a  device  used  for 
retarding  or  stopping  motion  by  friction 
or  power  means. 

(18)  A  "cab"  is  a  housing  which  covers 
the  rotating  superstructure  machinery 
and/or  operator's  station.  On  truck- 
crane  trucks  a  separate  cab  covers  the 
driver’s  station. 

(19)  The  "clutch”  Is  a  friction,  elec¬ 
tromagnetic,  hydraulic,  pneumatic,  or 
positive  mechanical  device  for  engage¬ 
ment  or  disengagement  of  power. 

(20)  The  "counterweight"  is  a  weight 
used  to  supplement  the  weight  of  the 
machine  in  providing  stability  for  lift¬ 
ing  working  loads. 

(21)  “Designated"  means  selected  or 
assigned  by  the  employer  or  the  em¬ 
ployer’s  representative  as  being  qualified 
to  perform  specific  duties. 

(22)  The  “drum”  is  the  cylindrical 
members  around  which  ropes  are  wound 
for  raising  and  lowering  the  load  or 
bwm 

(23)  "Dynamic”  (loading)  means 
loads  introduced  into  the  machine  or  its 
components  by  forces  in  motion. 

(24)  The  “gantry”  (A-frame)  Is  a 
structural  frame,  extending  above  the 
superstructure,  to  which  the  boom  sup¬ 
port  ropes  are  reeved. 

(25)  A  “Jib”  is  an  extension  attached 
to  the  boom  point  to  provide  added  boom 
leng^  for  lifting  specified  loads.  The 
lib  may  be  in  line  with  the  boom  or  offset 
to  various  angles. 

(26)  "Load"  (working)  means  the  ex¬ 
ternal  load,  in  pounds,  applied  to  the 
crane,  including  the  weight  of  load- 
attaching  equipment  such  as  load  blocks, 
shackles,  and  slings. 


(27)  "Load  block”  (upper)  means  the 
assembly  of  hook  or  shackle,  swivel, 
sheaves,  pins,  and  frame  suspended  from 
the  boom  point. 

(28)  “Load  block”  (lower)  means  the 
assembly  of  hook  or  shackle,  swivel, 
sheaves,  pins,  and  frame  suspended  by 
me  hoisting  ropes. 

(29)  A  “load  hoist”  is  a  hoist  drum 
and  rope  reeving  system  used  for  hoist¬ 
ing  and  lowering  loads. 

(30)  "Load  ratings"  are  crane  ratings 
m  pounds  established  by  the  manufac¬ 
turer  in  accordance  with  paragraph  (o) 
of  this  section. 

(31)  "Outriggers”  are  extendable  or 
fixed  metal  arms,  attached  to  the  mount¬ 
ing  base,  which  rest  oa  supports  at  the 
outer  ends. 

(32)  "Rail  clamp"  means  a  tong-like 
metal  device,  mounted  on  a  locomotive 
crane  car.  which  can  be  connected  to 
the  track. 

(33)  "Reeving"  means  a  rope  system 
in  which  the  rope  travels  around  drums 
and  sheaves. 

(34)  "Rope”  refers  to  a  wire  rope 
unless  otherwise  specified. 

(35)  "Side  loading"  means  a  load  ap¬ 
plied  at  an  angle  to  the  vertical  plane 
of  the  boom. 

(36)  A  "standby  crane"  is  a  crane 
which  is  not  in  regular  service  but  which 
Is  used  occasionally  or  intermittently  as 
required. 

(37)  A  "standing  (g\iy)  rope”  is  a 
supporting  rope  which  maintains  a  con¬ 
stant  distance  between  the  points  of  at¬ 
tachment  to  the  two  components  con¬ 
nected  by  the  rope. 

(38)  "Structural  competence”  means 
the  ability  of  the  machine  and  its  com¬ 
ponents  to  withstand  the  stresses  im¬ 
posed  by  applied  loads. 

(39)  "Superstructure"  means  the  ro¬ 
tating  upper  frame  structure  of  the 
machine  and  the  operating  machinery 
mounted  thereon. 

(40)  "Swing"  means  the  rotation  of 
the  superstructure  for  movement  of 
loads  in  a  horizontal  direction  about  the 
axis  of  rotation. 

(41)  "Swing  mechanism”  means  the 
machinery  involved  in  providing  rota¬ 
tion  of  the  superstructure. 

(42)  "Tackle"  Is  an  assembly  of  ropes 
and  sheaves  arranged  for  hoisting  and 
pulling. 

(43)  "Transit”  means  the  moving  or 
transporting  of  a  crane  from  one  Jobsite 
to  another. 


(44)  "Travel”  means  the  function  of 
the  machine  moving  from  one  location 
to  another,  on  a  Jobsite. 

(^5)  The  "travel  mechanism"  is  the 
aiachlnery  involved  in  providing  travel. 

(46)  "Wheelbase"  means  the  distance 
between  centers  of  front  and  rear  axles. 
For  a  multiple  axle  assembly  the  axle 
center  for  wheelbase  measurement  Is 
taken  as  the  midpoint  of  the  assembly. 

(47)  The  "whipline"  (auxiliary  hoist) 

Is  a  separate  hoist  rope  system  of  lighter 
load  capacity  and  higher  speed  than  pro¬ 
vided  by  the  main  hoist. 

(48)  A  "winch  head"  is  a  power  driven 
spool  for  handling  of  loads  by  means  of 
friction  between  fiber  or  wire  rope  and 
spool. 

(b)  Oeneral  requirements— (U  Awli‘ 

cation.  This  section  applies  to  crawler 
cranes,  locomotive  cranes,  wheel  mounted 
cranes  of  both  truck  and  self-propelled 
wheel  type,  and  any  variations  thereof 
which  retain  the  same  fundamental 
characteristics.  This  section  Includes 
only  cranes  of  the  above  types,  which 
are  basically  powered  by  internal  eom- 
biLstion  en^nes  or  electric  motors  and 
which  utilize  drums  and  ropes.  Cranes 
designed  for  railway  and  automobile 
wreck  clearances  are  excepted.  'liie 
requirements  of  this  section  are  ap¬ 
plicable  only  to  machines  when  used  as 
lifting  cranes. 

(2)  New  and  existing  equipment.  AU 
new  crawler,  locomotive,  and  truck 
cranes  constructed  and  utilized  on  or 
after  August  31.  1971.  shall  meet  the 
design  specifications  of  the  American  Na¬ 
tional  Standard  Safety  Code  for  Crawler. 
Locomotive,  and  Truck  Cranes.  ANSI 
B30  5-1968.  Chewier,  locomotive,  and 
truck  cranes  constructed  prior  to  Au¬ 
gust  31.  1971.  should  be  modified  to  con¬ 
form  to  those  design  specifications  by 
ftbruary  15. 1972.  unless  it  can  be  shown 
that  the  crane  jannot  feasibly  or  eco¬ 
nomically  be  altered  and  that  the  crane 
substantially  complies  with  the  require¬ 
ments  of  this  section. 

(3)  Designated  personnel.— Only  des¬ 
ignated  personnel  shall  be  permitted  to 
operate  a  crane  covered  bv  this  section 

(c)  Load  ratinot — (1)  Load  ratings — 
where  stability  governs  lifting  perform^ 
ance.  (i)  The  margin  of  stability  for 
determination  of  load  ratings,  with 
booms  of  stipulated  lengths  at  stipulated 
working  radii  for  the  various  types  of 
crane  mountings,  is  established  by  taking 
a  percentage  of  the  load.s  which  will  pro¬ 
duce  a  condition  of  tipping  or  balance 


with  the  bo(Mn  in  the  least  stable  direc¬ 
tion.  relative  to  the  mounting.  The  load 
ratings  shall  not  exceed  the  following 
percentages  for  cranes,  with  the  indi¬ 
cated  types  of  mounting  under  cod(U- 
tions  stipulated  in  subdivisions  (11)  and 
«Ui>  of  this  subparagraph. 

Maximum 
load  ratings 
(percent  of 

Type  of  crane  mounting  Up^ng  loadt) 
Locomotive,  without  outriggers: 

Booms  60  feet  or  lees _ 85 

Booms  over  80  feet _ — ....  *88 

Locomotive,  using  outriggers  fully 

extended  .... _ _ _ ... _ _  80 

Crawler,  without  outriggers. _ 78 

Crawler  using  outriggers  fully  ex¬ 
tended  . 88 

Truck  and  wheel  mounted  without 
outrlgtrera  or  using  outriggers  fully 

extended _ _ 88 

'  Unless  this  results  in  lees  than  80.000 
pound-feet  net  stabilising  moment  about  the 
rail,  which  be  minimum  with  such 

booms. 

(11)  ITie  following  stlpulatioos  shall 
govern  the  application  of  the  values  In 
subdivision  (i>  of  this  subparagraph  for 
locomotive  cranes: 

(a )  Tipping  with  or  without  the  use  of 
outriggers  occurs  when  half  of  the 
wheels  fartl^t  from  the  load  leave  the 
rail. 

(b)  The  crane  shall  be  standing  on 
track  which  Is  level  within  1  percent 
grade. 

(c)  Radius  of  the  load  is  the  horizon¬ 
tal  distance  from  a  projection  of  the 
axis  of  rotation  to  the  rail  support  sur¬ 
face.  before  loading,  to  the  cotter  of 
vertical  hoist  line  or  tackle  with  load 
applied. 

(d>  Tipping  loads  from  which  ratings 
are  determined  shall  be  applied  under 
static  conditions  only,  i.e.,  without 
dynamic  effect  of  hoisting,  lowering,  or 
swinging. 

(e)  The  weight  of  all  auxiliary  han¬ 
dling  devices  such  as  hoist  blocks,  hooks, 
and  slings  shall  be  considered  a  part  of 
the  load  rating. 

(ill)  Stipulations  governing  the  appli¬ 
cation  of  the  values  in  subdivision  (i)  of 
this  subparagraph  for  crawler,  truck,  and 
vheel-mounted  cranes  shall  be  in  ac¬ 
cordance  with  Crane  Load-Stability  Test 
Code.  Society  of  Automotive  Engineers 
(SAE)  J765. 

(iv)  The  effectiveness  of  these  preced¬ 
ing  stobllitv  factors  will  be  Influenced 
by  such  addltloral  factors  as  freely  sus- 
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pended  loads,  track,  wind,  or  ground  throat  opening  or  i 

conditions,  condition  and  inflation  of  from  the  plane  of  tl 

rubber  ures.  boom  ienktns,  proper  oper-  (vi)  Rope  reevlnj 
ating  speeds  for  existing  ccmdlUons,  and.  with  manufacturer 
in  general,  careful  and  competent  oper-  (vU)  Electrical  ap 
atton.  All  of  these  shall  be  taken  Into  tlonlng,  signs  of  ex 
acco'int  bv  the  nsee  dirt,  and  moisture 

(3)  Load  raHng  chart.  A  substantia)  (4)  Periodic  insp 
and  durable  rating  chart  with  clearly  spectlons  of  the  crai 
legible  letters  and  figures  shall  be  pro-  at  intervals  as  gem 
Tided  with  each  crane  and  securely  fixed  paragraph  (2)(U) 
to  the  crane  cab  In  a  location  easily  depending  upon  Iti 
visible  to  the  operator  while  seated  at  service,  and  envlro 
his  control  station.  eally  indicated  belc 

(d)  Inspection  elassificatUm—d)  /Hi-  shaU  include  the  i 
tial  inspection.  Prior  to  initial  use  all  paragraph  (3)  of  t 
new  and  altered  cranes  shall  be  inspected  addition,  items  su 
to  Insure  compliance  with  provisions  of  Any  deficiencies  su 
section.  carefully  examinee 

(3)  Regular  inspection.  Inspection  made  as  to  whetb 
procedure  for  cranes  In  regular  service  safety  hazard: 

18  divided  into  two  general  classifications  (1)  Deformed,  c 
based  upon  the  intervals  at  which  in-  members  in  the 
spection  should  be  performed.  The  inter-  boom, 
vals  In  turn  are  dependent  upon  the  (U)  Loose  bolts 
nature  of  the  critical  components  of  the  (ill)  Cracked  oi 
crane  and  the  degree  of  their  exposure  drums, 
to  wear,  deterioration,  or  malfunction.  (iv)  Worn,  eraci 
The  two  general  classifications  are  such  as  pins,  bei 
herein  designated  as  "frequent”  and  rollers  and  locking 
"periodic”,  with  respective  Intervals  bs-  (v)  Excessive  * 
tween  Inspections  as  defined  below:  clutch  system  pari 

(1)  Frequent  Inspection:  Daily  to  ratchets, 
monthly  intervals.  (vl)  Load,  boom 

(U)  Periodic  Inspection:  1-  to  13-  cators  over  their  f 
month  Intervals,  or  as  specifically  reoom-  olficant  Inaccuracl 
mended  by  the  manufacturer.  (vll)  Gasoline,  t 

(3)  Frequent  inspection.  Items  such  power  plants  for  1 

as  the  following  shall  be  Inspected  for  or  noncompUance 
defects  at  intervals  as  defin^  in  sub-  ments. 
division  (2X1)  of  this  subparagraph  or  (viil)  Excessive 
as  specifically  Indicated  Including  ob-  sprockets  and  ex 

•ervatlon  during  operation  for  any  de-  (tx)  Travel  sU 
fects  which  might  appear  between  regu-  locking  devices,  fc 
lar  Inspections.  Any  deficiencies  such  as  (x)  Exce&stvely 

listed  shall  be  carefully  examined  and  (6)  Cranes  not 

determination  made  as  to  whether  they  crane  which  has 
constitute  a  safety  hazard;  of  one  month  or 

(1)  All  control  mechanisms  for  mal-  months,  shall  be  g1 
adjustment  Interfering  with  proper  op-  forming  with  reqi 
.ration:  Dally.  of 

(U)  All  control  mechanisms  for  ex-  ^k>(3)(U) 

cesslve  wear  of  components  and  contaml-  *^**®~*  “J, 
nation  by  lubricants  or  other  foreign  ^  period  of  m 

-a  j  „  *,  complete  lnspecU< 

(Ul)  All  safety  devices  for  malfuncUon.  quirements  of  sub] 
(iv)  Deterioration  or  leakage  In  air  or  qj  paragraph 
hydraulic  systeips;  Daily  (U)  of  this  sect 

(V)  Crane  hooks  with  deformations  or  service. 

cracks.  For  hooks  with  cracks  or  having  (lU)  Standby  ci 
more  than  15  percent  In  excess  of  normal  at  least  semlaiinu 
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throat  opening  or  more  than  10*  twist 
from  the  plane  of  the  imbent  hook. 

(Vi)  Rope  reeving  for  noncompUance 
with  manufacturer's  recommendationa 
(vU)  Electrical  apparatus  for  malfunc¬ 
tioning.  signs  of  excessive  deterioration, 
dirt,  and  moisture  accumulation. 

(4)  Periodic  inspection.  Complete  In¬ 
spections  of  the  crane  shall  be  performed 
at  Intervals  as  generally  defined  In  sub- 
paragraph  (2)(U)  of  this  paragraph 
depending  upon  its  activity,  severity  of 
service,  and  environment,  or  as  spe^- 
cally  indicated  below.  These  Inspections 
shaU  include  the  requirements  of  sub- 
paragraph  (3)  of  this  paragraph  and  in 
addition.  Items  such  as  the  following. 
Any  deficiencies  such  as  listed  shall  be 
carefuUy  examined  and  determination 
made  as  to  whether  they  constitute  a 
safety  hazard: 

(1)  Deformed,  cracked,  or  corroded 
members  in  the  crane  structure  and 
boom. 

(U)  Loose  bolts  or  rlvqts. 

(ill)  Cracked  or  worn  sheaves  and 
drums. 

(iv)  Worn,  cracked,  or  distorted  parts 
such  as  pins,  bearings,  shafts,  gears, 
rollers  and  locking  devices. 

(V)  Excessive  wear  on  brake  and 
clutch  system  parts,  linings,  pawls,  and 
ratchets. 

(vl)  Load,  boom  angle,  and  other  indi¬ 
cators  over  their  full  range,  for  any  sig¬ 
nificant  Inaccuracies. 

(vll)  Gasoline,  diesel,  electric,  or  other 
power  plants  for  Improper  performance 
or  noncompUance  with  safety  require¬ 
ments. 

(viil)  Excessive  wear  of  chain-drive 
sprockets  and  excessive  chain  stretch. 

(tx)  Travel  steering,  braking,  and 
locking  devices,  for  malfuncUon. 

(x)  Ebcce&stvely  worn  or  damaged  tires. 

(6)  Cranes  not  fn  regular  use.  (1)  A 
crane  which  has  been  Idle  for  a  period 
of  one  month  or  more,  but  less  than  6 
months,  shaU  be  given  an  Inspection  con¬ 
forming  with  requirements  of  subpara¬ 
graph  (3)  of  this  paragraph  and  para¬ 
graph  (g)<3)(ll)  of  this  section  before 
placing  In  aervles. 

(11)  A  crane  which  has  been  idle  for 
a  period  of  six  months  shaU  be  given  a 
complete  InspecUon  conforming  with  re¬ 
quirements  of  subparagraphs  (3)  and  (4) 
of  this  paragraph  and  paragraph  (g)  (3) 
(U)  of  this  secUon  before  placing  in 
service. 

(lU)  Standby  cranes  shaU  be  Inspected 
at  least  semiannually  in  accordance  with 


requirements  of  subparagraph  (3)  of  this 
paragraph  and  paragraph  (g)(3>(tt>  of 
this  secuon  Such  cranes  which  are  ex¬ 
posed  to  adverse  environment  should  be 
inspected  more  frequently. 

(6)  Inspection  records.  Written,  dated, 
and  signed  inspecUon  reports  and  rec¬ 
ords  shaU  be  made  monthly  on  critical 
Items  in  use  such  as  brakes,  crane  hooks, 
and  ropes.  Records  shall  be  kept  readily 
avaUable. 

(e)  Testing — d)  Gperafional  tests  (1) 
In  addition  to  protot]^  tests  and  qual- 
i^-control  measures,  each  new  produc- 
tton  crane  shaU  be  tested  by  the  manu¬ 
facturer  to  the  extent  necessary  to  Insure 
compUance  with  the  operational  require¬ 
ments  of  this  paragraph  Including  func- 
Uons  such  as  the  foUowlng: 

(a)  Load  hoisting  and  lowering  mech¬ 
anisms. 

(b)  Boom  hoisting  and  lower  mecha¬ 
nisms. 

(c>  Swinging  mech^ism. 

(d)  Travel  mechanism. 

(e)  Safety  devices. 

(U)  Where  the  complete  production 
crane  la  not  supplied  by  one  manufac¬ 
turer  such  tests  shaU  be  conducted  at 
final  assembly. 

(iU)  Certified  production-crane  test 
results  shall  be  made  avaUable. 

(2)  Rated  load  test  (1)  Written  re¬ 
ports  shall  be  available  showing  test  pro¬ 
cedures  and  ccmfinnlng  the  adequacy  of 
repairs  or  alterations. 

(U)  Test  loads  shall  not  exceed  110 
percent  of  the  rated  load  at  any  selected 
working  radius. 

(Ill)  Where  reratlng  la  necessary: 

(a)  Crawler,  truck,  cuid  wheel- 
mounted  cranes  shall  be  tested  In  ac¬ 
cordance  with  SAE  Recommended  Prac¬ 
tice.  Crane  Load  Stability  Test  Code 
J765  (April  1961) 

(b)  Locomotive  cranes  shall  be  tested 
in  accordance  with  paragraph  (c)(l>(l> 
and  (11)  of  this  section. 

(c)  Reratlng  test  report  shall  be  read¬ 
ily  available. 

(iv)  No  cranes  shall  be  rerated  In 
excess  of  the  original  load  ratings  tmless 
such  rating  changes  are  approved  by  the 
crane  manufacturer  or  final  assembler 

(f)  Maintenance  procedure — General 
After  adjustments  and  repairs  have 
been  made  the  crane  shaU  not  be  oper¬ 
ated  until  all  guards  have  h<»en  re- 
imtalled,  safety  devices  reactivated,  and 
maintenance  equipment  removed. 

(g)  Rope  inspection — (1)  Running 
ropes.  A  thorough  inspection  of  aU  ropes 


tn  use  shall  be  made  at  least  once  a 
month  and  a  fuU  written,  dated,  and 
signed  report  of  rope  condition  kept  on 
file  where  readily  avaUable.  AU  inspec¬ 
tions  sh‘>n  he  performed  by  an  appointed 
or  authorized  person.  Any  deterioration, 
resulting  in  appreciable  loss  of  original 
strength,  such  as  described  below.  shaU 
be  carefully  noted  and  determination 
made  as  to  whether  further  use  of  the 
rope  would  constitute  a  safety  hazard: 

(1)  Reduction  of  rope  diameter  below 
nominal  diameter  due  to  loss  of  core  sup¬ 
port.  Internal  or  external  corxtMlon.  or 
wear  of  outside  wires. 

(U)  A  number  of  broken  outside  wires 
and  the  degree  of  distribution  of  con¬ 
centration  of  such  broken  wires. 

(lil)  Worn  outside  wires. 

(Iv)  Corroded  or  broken  vrires  at  end 
connections. 

(V)  Corroded,  cracked,  bent,  worn,  or 
Improperly  applied  end  connectiems. 

(vl)  Severe  kinking,  crushing,  cutting, 
or  unstrandlng. 

(2)  Other  ropes.  (1)  Heavy  wear  and/ 
or  broken  wires  may  occur  In  sections  in 
ccmtact  with  equalizer  sheaves  or  other 
sheaves  where  rope  travel  Is  limited,  or 
with  saddles.  Particular  care  shaU  be 
taken  to  inspect  ropes  at  these  locations. 

(11)  AU  rope  which  has  been  idle  for  a 
period  of  a  month  or  more  due  to  shut 
down  or  storage  of  a  crane  on  which  it 
is  instaUed  shaU  be  given  a  thorough  in¬ 
spection  before  it  Is  placed  in  service. 
This  inspection  shaU  be  for  all  types  of 
deterioration  and  shaU  be  performed  by 
an  appointed  or  authorized  person  whose 
approval  shaU  be  required  for  further  use 
of  the  r(H)e.  A  written  and  dated  report  of 
the  rope  c<m(litlon  shaU  be  avaUable. 

(lU)  Particular  care  shall  be  taken  in 
the  Inspection  of  nonrotating  rope. 

(h)  Handling  the  load — (1)  Size  of 
load.  (1)  No  crane  shaU  be  loaded  be¬ 
yond  the  rated  load,  except  for  test  pur¬ 
poses  as  provided  In  paragraph  (e)  of 
this  section. 

(U)  When  loads  which  are  limited  by 
structural  competence  rather  than  oy 
stabUity  are  to  be  handled,  tt  shall  be 
ascertained  that  the  weight  of  the  load 
has  been  determined  within  plus  or 
minus  10  percent  before  It  Is  lifted. 

(2)  Attaching  the  load.  (1)  The  hoist 
rope  shaU  not  be  wrapped  around  the 
load. 

(11)  The  load  shall  be  attached  to  the 
hook  by  means  of  sUngs  or  other  ap¬ 
proved  devices. 
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(S)  Moving  OulooA  (1)  The  employer 
dxall  Msure  that: 

la)  Tlie  crane  to  level  and  where  oec> 
eesary  blocked  properly 

(b)  The  load  to  well  secured  end  prop* 
erly  balanced  In  the  sling  or  Uftlng  de¬ 
vice  before  it  to  lifted  more  than  a  few 
Inches. 

(II)  Before  starting  to  hoist,  the  follow¬ 
ing  conditions  shall  be  noted :  ' 

(a)  Holst  rope  shall  not  be  kinked. 

(b)  Multiple  part  lines  shall  not  be 
twisted  around  each  other 

(c)  The  hook  shall  be  brought  over 
the  load  In  such  a  manner  as  to  pre¬ 
vent  swinging. 

<tf)  If  there  to  a  slack  rope  condition. 
It  should  be  determined  that  the  rope  to 
properly  seated  on  the  drum  and  In  the 
sheaves. 

(III)  During  hototing  care  shall  be 
taken  that; 

(a)  There  to  no  sudden  acceleration 
or  deceleration  of  the  moving  load. 

(b)  The  load  does  not  contact  any  ob¬ 
structions. 

(tv)  Side  loading  of  booms  shall  be 
limited  to  freely  suspended  loads.  Cranes 
shaU  not  be  used  for  dragging  loads 
sideways. 

(V)  No  hoisting,  lowering,  swinging,  or 
traveling  shall  be  done  while  anyone  to 
on  the  load  or  book. 

(Vi)  The  operator  should  avoid  carry¬ 
ing  I'Mids  over  people. 

(vll)  On  truck-mounted  cranes,  no 
loads  shall  be  lifted  over  the  front  area 
except  as  approved  by  the  crane  manu¬ 
facturer. 

(vlil)  TYw  operator  shall  test  the 
brakes  each  time  a  load  approaching  the 
rated  load  is  handled  by  raising  It  a  few 
inches  and  applying  the  brakes. 

(to)  Outriggers  shall  be  used  when  the 
load  to  be  handled  at  that  particular 
radius  exceeds  the  rated  load  without 
outriggers  as  given  by  the  manufacturer 
for  that  crane.  Where  floats  are  used  they 
shall  be  securely  attached  to  the  'Out¬ 
riggers  Wood  Mocks  used  to  support  out¬ 
riggers  shall: 

(o>  Be  strong  enough  to  prevent  crush¬ 
ing. 

(b)  Be  fr^  from  defects. 

(c)  Be  of  sufficient  width  and  length 
to  prevent  shifting  or  toppling  under 
load. 

(X)  Neither  the  load  nor  the  boom 
shall  be  lowered  below  the  point  where 
less  than  two  fun  wraps  of  rope  remain 
on  their  respeetlve  drums. 

(xi)  Before  lifting  loads  with  locomo¬ 
tive  cranes  without  using  outriggers. 


means  shall  be  applied  to  prevent  the 
load  from  being  carried  by  the  truck 
springs. 

(xii)  When  two  or  more  cranes  are 
used  to  lift  one  load,  one  designated  per¬ 
son  shall  be  re^)onsible  for  the  <^>era- 
Uon.  He  shall  be  required  to  analyse  the 
operation  and  Instruct  all  personnel  in¬ 
volved  In  the  proper  poslUonlng.  rtcglaii 
of  the  load,  and  the  movements  lo  be 
made. 

(xlU)  In  transit  the  following  addltloo- 
al  precautions  shall  be  exercised: 

<o)  TYie  boom  shall  be  carried  m  line 
with  the  direction  of  motion. 

(b)  The  superstructure  shall  be  se¬ 
cured  against  rotation,  except  when  oe- 
gotiating  turns  when  there  to  an 
operator  In  the  cab  or  the  boom  to  sup¬ 
ported  on  a  dolly. 

(e>  The  empty  hook  shall  be  lashed  or 
otherwise  restrained  so  that  it  cannot 
swing  freely. 

(idv)  Before  traveling  a  crane  with 
load,  a  designated  person  shall  be  re¬ 
sponsible  for  determining  and  controlling 
safety.  Dectoions  such  as  position  of 
load,  boom  location,  ground  support, 
travel  route,  and  speed  of  movemmt  shall 
be  In  accord  wttt  hto  determlnatioQS 
(xv>  A  crane  with  or  without  load 
shall  not  be  traveled  with  the  boom  eo 
high  that  It  may  bounce  back  over  the 
cab. 

<xvl)  When  rotating  the  crane,  sud¬ 
den  starts  and  stops  shall  be  avMded 
Rotational  speed  shall  be  such  that  the 
load  does  not  swing  out  beyond  the 
radii  at  which  It  can  be  controlled.  A 
tag  or  restraint  line  shall  be  used  when 
rotation  of  the  load  to  hazardous. 

(xvU)  When  a  crane  to  to  be  operated 
at  a  fixed  radius,  the  boom-hotot  paw) 
or  other  positive  locking  device  shall  be 
engaged. 

(xvill)  Ropes  shall  not  be  handled  on 
a  winch  head  without  the  knowledge  of 
the  operator. 

(xto)  While  a  winch  head  to  being 
used,  the  operator  shall  be  within  con¬ 
venient  reach  of  the  power  unit  ooo- 
trol  lever. 

(4)  Holding  the  load.  (1)  The  operator 
shall  not  be  permitted  to  leave  hto  posi¬ 
tion  at  the  controls  while  the  load  to 
suspoided. 

(II)  No  person  ^ould  be  permitted  to 
stand  or  pass  under  a  load  on  the  hook 

(III)  If  the  load  must  remain  suspended 
for  any  considerable  length  of  time,  the 
operator  shall  held  the  drum  from 
rotating  In  the  lowering  dlrectton  by  ac- 
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ttvating  the  positive  controllable  means 
of  the  operator's  station. 

(1)  OfAer  requirements — (l>  Rail 
clamps.  Rati  clamps  shall  not  be  used 
as  a  means  of  restraining  tipping  of  a 
locomotive  crane. 

(2)  Ballast  or  countenoeight.  Cranes 
shall  not  be  operated  without  Uie  full 
amount  of  any  ballast  or  counterweight 
in  place  as  specified  by  ^  maker,  but 
truck  cranes  that  have  dropped  the  bal¬ 
last  or  counterweight  may  be  operated 
temporarily  with  special  care  and  only 
for  light  loads  without  full  ballast  or 
eounterweight  In  place  The  ballast  or 
counterweight  in  place  spedfled  b)  the 
manufacturer  shall  not  be  exceeded. 

(3)  Cabs.  (1)  Necessary  eloUUng  and 
persmal  belongings  shall  be  stored  In 
•uch  a  manner  as  to  not  Interfere  with 
access  or  operation. 

(11)  Tools,  oil  cans,  waste,  extra  fuses, 
and  other  necessary  articles  shall  be 
stored  tn  the  tool  box.  and  shall  not  be 
permitted  to  lie  loose  in  or  about  the  cab. 

(4)  Refueling.  (1)  Refueling  with  small 
portable  containers  shall  be  done  with 
Uoderwiiters’  Laboratortee  or  Factory 
Mutual  Laboratories  approved,  or  equiv¬ 
alent.  safety  type  can  equipped  with  an 
automatic  closing  cap  and  flame  arrester 

(11)  Machines  diall  not  be  refueled 
with  the  engine  running. 

(5)  Fire  extinguishers.  (1>  A  carbon 
dioxide,  dry  chemical,  or  eqMvalent  Are 
•xtingutoher  shall  be  kept  to  the  cab  or 
vicinity  of  the  crane. 

(11)  Operattng  and  maintenance  per¬ 
sonnel  shall  be  made  familiar  with  the 
use  and  eare  of  the  fire  extinguishers 
provided. 

(6)  5it)faphig  lecofaoftoe  ereiiet.  A 
locomotive  crane  shall  not  be  swung  into 
a  position  where  ratlsray  cart  on  an  adja¬ 
cent  track  might  strike  It.  mtu  it  has 
been  ascertained  that  ears  are  not  being 
moved  on  the  adjacent  track  and  proper 
flag  protection  has  been  established. 

(J)  Operattng  near  eleetne  power 
haes— (1)  Clearaneet.  Except  where  the 
electrical  distribution  and  transratosion 
tines  have  been  deenergised  and  visibly 
grounded  at  point  of  work  or  where  insu¬ 
lating  barriers  not  a  part  of  (w  an  attach¬ 
ment  to  the  erane  have  been  erected  to 
prevent  physical  contact  with  the  lines, 
cranes  sh^  be  operated  proximate  to. 
under,  over,  by,  or  near  powerlines  only 
in  accordance  with  the  fMlowing: 

(1)  For  lines  rated  60  kv.  or  bMow. 
minimum  clearance  between  the  lines 


and  any  part  of  the  crane  or  load  shall 
be  10  feet. 

(11)  For  lines  rated  over  50  kv.  mini¬ 
mum.  clearance  between  the  lines  and 
any  part  of  the  crane  or  load  shall  be 
10  feet  plus  0.4  Inch  for  each  1  kv.  over 
50  kv..  or  twice  the  length  of  the  line 
Insulator  but  never  less  than  10  feet. 

(ill)  In  trdnslt  with  no  load  and  boom 
lowered  the  clearance  shall  be  a  mini¬ 
mum  of  4  feet. 

(2>  Boom  guards.  Cage-type  boom 
guards.  Insulating  links,  or  proximity 
warning  devices  may  be  used  on  cranes, 
but  the  use  of  such  devices  shall  not  <^- 
erate  to  alter  the  requirements  of  sub- 
paragraph  (1)  of  this  paragr^h. 

(3)  Noti/lcaNoa.  Before  the  oomir.ence- 
meni  of  operations  near  electrical  lines, 
the  owners  of  the  lines  or  their  author¬ 
ized  represenLative  shall  be  notified  and 
provided  with  all  pertinent  Information 
The  cooperation  ol  the  owner  ahall  be 
requested 

(4)  Overhead  wires.  Any  overhead 
wire  ahali  be  considered  to  be  an  ener¬ 
gized  line  unless  and  until  the  person 
owning  such  line  or  the  electrical  utility 
authorities  Indicate  that  it  to  not  an 
energized  line. 

fi  1910.181  Derricks. 

<a>  Definitions  applicable  to  this 
section.  (DA  *'den1ek'*  to  an  apparatus 
consisting  of  a  mast  or  equivalent  mem¬ 
ber  held  at  the  head  by  guys  or  braces, 
with  or  without  a  boom,  for  use  with  a 
bolsUng  mechanism  and  <H)eraung  ropes. 

(3)  *‘A-frame  derrlek**  means  a  ^r- 
rick  In  wbl^  the  boom  to  hinged  from  a 
cross  member  between  the  bottom  ends 
of  two  upright  members  spread  apart  at 
the  lower  ends  and  joined  at  the  top; 
the  boom  point  secured  to  the  Junction 
of  the  Bide  members,  and  the  side  mem¬ 
bers  are  braced  or  guyed  from  this  junc¬ 
tion  point. 
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(S>  A  'basket  derrick"  to  a  derrick 
srlthout  a  boom,  similar  to  a  gin  pole, 
with  Its  base  enpported  by  ropes  at¬ 
tached  to  comer  posts  or  other  parts  of 
the  structure.  Tbe  base  to  at  a  lower 
elevation  than  Its  supports.  Tbe  loca¬ 
tion  of  the  base  of  a  basket  derrick  can 
be  changed  by  varying  the  length  of  the 
rope  supports.  The  top  of  the  pole  Is 
secured  with  multiple  reeved  guys  to 
position  the  t<K>  toe  p(rte  to  the  desired 
location  by  varying  toe  length  of  tbs 
upper  guy  lines.  The  load  to  raised  and 
lowered  by  n^es  through  a  sheave  er 
Mock  secured  to  the  top  of  toe  pole. 


<4)  "Breast  derrtdt"  means  a  derrick 
without  boom.  The  mast  oonstots  of  two 
side  members  spread  fartoer  apart  at 
toe  base  than  at  the  top  and  Ued  to¬ 
gether  at  top  and  bottom  by  rigid  mem¬ 
bers.  The  outot  to  prevented  from  Upping 
forward  by  guys  connected  to  its  top. 
The  load  to  raised  and  lowered  by  ropes 
through  a  sheave  or  Mock  secured  to 
toe  top  croBspleoa 


(5)  "Chicago  boom  derrick"  means  a 
boom  which  to  attached  to  a  structure, 
an  outside  umtght  member  of  the  stnie- 
ture  serving  as  toe  mast,  and  toe  boom 
being  stept^  in  a  fixed  socket  clamped 
to  toe  upright.  The  derrick  to  complete 
with  load.  boom,  and  boom  point  swing 
Unefalla. 


(6)  A  **gin  pole  derrick"  to  a  derrick 
without  a  boom.  lU  guys  are  so  arranged 
from  its  top  as  to  permit  leaning  toe 
mast  in  any  dlrecUon.  The  load  to  raSeed 
and  lowered  by  ropes  reeved  througb 
•heaves  or  at  toe  top  of  the  mast. 


<7»  “Ouy  deiTick"  meuis  »  flxed  der¬ 
rick  conslstliig  ol »  mast  cap*b>e  of  being 

rotated,  eupporied  tn  a  wucal  poduon 
by  guys,  and  a  boom  whose  bottom  end 
Is  hinged  or  pivoted  to  move  In  e  ver¬ 
tical  plane  with  a  reeved  rope  between 
the  head  of  the  mast  and  the  boom  point 
for  ratting  and  lowering  the  boom,  and 
a  remwd  rope  from  the  boom  point  for 
raising  and  lowering  the  load. 


i  1910.111 
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(S>  "Sbeaiteg  derrick"  means  a  der¬ 
rick  without  a  boom  and  similar  to  a 
breast  derrick.  The  meet,  wide  at  the 
bottom  and  narrow  at  the  top.  la  hinged 
at  the  bottom  and  haa  Ite  top  eecured 
by  a  multiple  reeved  guy  to  permit  han¬ 
dling  loads  at  varloua  radii  by  means  of 
load  tackle  suspended  from  the  mast  top. 

(91  A  "sttllleg  derrtek"  Is  a  derrick 
slmhar  to  a  guy  derrick  except  that  the 
mast  Is  supported  or  held  In  place  by  two 
or  more  atlB  members,  ealled  sUfflegs, 
which  are  capable  of  resisting  either  ten¬ 
sile  or  compressive  forom.  Sills  are  gen¬ 
erally  provided  to  connect  the  lower  ends 
of  the  sUfflegs  to  the  foot  of  the  meet 


(10)  “Appointed"  means  asSkned 
apecUlc  reciroaaltaiUUes  by  the  employer 
or  the  employer's  repreeentativc. 

(Ill  "ANSI"  means  the  Amerloan  Na¬ 
tional  Standards  Institute. 

(12)  A  boom  Is  a  timber  or  metal  sec- 
Uon  or  stmt,  pivoted  or  hinged  at  the 
bsN  (lower  end)  et  a  loeatioa  fixed  in 
height  on  a  frame  or  mast  or  vertical 
member,  and  with  Its  point  (upper  end) 
supported  by  chains,  ropes,  or  rods  to  the 
upper  end  of  the  frame,  mast,  or  vertical 
member  A  rope  (or  raising  and  towering 
the  load  Is  reeved  through  sheaves  or  a 
block  at  the  Ixram  point.  The  length  of 


the  boom  shall  be  taken  as  the  straight 
line  distance  between  the  axis  of  the 
foot  pin  and  the  axis  of  the  boom  point 
sheave  pm.  or  where  used,  the  axis  of 
the  upper  load  block  attachment  nln. 

(13)  "Boom  harness"  means  the  block 
and  sheave  arrangement  on  the  boom 
point  to  which  the  topping  Uft  cable  Is 
reeved  (or  towering  and  raising  the 
boom. 

(14)  7716  “boom  point"  Is  the  outward 
end  of  the  top  section  of  the  boom. 

(15)  "Derrick  buUwheel"  means  a 
hoTlaontal  ring  or  wheel,  fastened  to  the 
toot  of  a  derrick,  (or  the  purpose  of 
turning  the  derrick  by  means  of  ropes 
leading  from  this  wheel  to  a  powered 
drum. 

(16)  "Deeignated"  means  selected  or 
assigned  by  tlie  employer  or  emptoyer's 
representative  as  being  qualified  to  per¬ 
form  specific  duties. 

(17)  "Eye”  means  a  loop  formed  at 
the  end  of  a  rope  by  securing  the  deed 
end  to  the  Uve  and  at  the  base  of  the 
toop. 

(18)  A  "fiddle  btoek”  Is  a  btock  oon- 
BlsUng  of  two  sheaves  In  the  same  plane 
held  In  place  by  the  same  cheek  ptotee. 

(19)  The  "foot  bearing”  or  "foot 
block"  (sill  btock)  Is  the  toner  eupport 
on  which  the  mast  rotates 

(30)  A  "gudgeon  pin"  Is  a  pin  oon- 
neethig  the  mast  cap  to  thi  mast  allow¬ 
ing  rolatioo  of  the  mast. 

(31)  A  "guy"  Is  a  rope  used  to  steady 
or  secure  the  mast  or  other  member  In 
the  desired  position. 

(32)  "Load,  working"  means  the  ex¬ 
ternal  toad.  In  pounds,  applied  to  the 
derrick.  Including  the  weight  of  toad 
attaching  equipment  each  as  load  btooks. 
shackles,  and  slings. 

(23)  "Load  block,  lower"  means  the 
assembly  of  sheaves,  pins,  and  frame 
suspended  by  the  hoisting  rope. 

(34)  “Load  Mock,  upper"  means  the 
assembly  of  sheaves,  pins,  and  frame 
impended  from  the  boom. 

(35)  "Mest"  means  the  upright  mem¬ 
ber  of  the  derrick. 

(26)  "Mast  cap  (spider)"  meane  the 
fitting  at  the  top  of  the  mast  to  which 
the  guys  are  connected. 

(27)  "Reeving"  means  a  rope  system 
In  which  the  rope  travels  around  drums 
and  sheaves. 

(26)  "Rope"  refers  to  wire  rope  unless 
otherwise  specified 

(39)  “Safety  Rook"  means  a  hook 
with  a  latch  to  prevent  slings  or  load 
from  accidentally  slipping  oil  the  book 
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(30)  ‘‘Side  loading”  1<  a  load  applied 
at  an  angle  to  tbe  vertical  plane  of  tbe 
boom. 

(31)  The  ’‘sUl**  is  a  member  connect¬ 
ing  the  foot  block  and  stiflleg  or  a  mem¬ 
ber  connecting  the  lower  ends  of  a  double 
member  mast. 

(32)  A  "standby  derrick**  Is  a  derrick 
not  In  regular  service  which  Is  used  oe- 
caslonally  or  Intermittently  as  required. 

(33)  "Stifneg”  means  a  rigid  member 
supporting  the  mast  at  tbe  bead. 

(34)  "Swing”  means  rotation  of  tbe 
mast  and/or  boom  for  movements  of 
loads  In  a  hortaontal  direction  about  tbe 
axis  of  rotation. 

(b)  General  requirements — (1)  AppU- 
eation.  This  section  applies  to  guy,  stiff- 
leg.  basket,  breast,  gin  pole.  Chicago 
boom  and  A-frame  derricks  of  the  sta- 
tiuuary  type,  capable  of  handling  loads 
at  variable  reaches  and  powered  by 
hoists  thro’igh  systems  of  rope  reeving, 
used  to  perform  lifting  book  work,  single 
or  multiple  line  bucket  work.  grab,  grap¬ 
ple.  and  magnet  work.  Derricks  may  be 
permanently  Installed  for  temporary 
use  as  m  construction  work.  The  require¬ 
ments  of  this  section  also  apply  to  any 
modifleation  of  these  types  wUch  retain 
their  fundamental  features,  except  for 
floating  derricks. 

(2)  New  and  existing  eqihptnenf.  All 
new  derricks  constructed  and  Installed 
on  or  after  August  31.  1971,  shall  meet 
the  design  specifications  of  the  American 
National  Standard  Safety  Code  for  Der¬ 
ricks,  ANSI  B30.6-1969.  Derricks  c<m- 
stnicted  prior  to  August  81.  1971.  should 
be  modified  to  conform  to  those  design 
9)eclflcations  by  February  15.  1973.  un¬ 
less  it  can  be  shown  that  the  derrick  can¬ 
not  feasibly  or  econcmiically  be  altered 
and  that  the  derrick  substantially  com¬ 
plies  with  the  requiremoits  M  this 
section. 

(3)  Designated  personnel. — C^ly  des¬ 
ignated  personnel  shall  be  permitted  to 
operate  a  derrick  covered  by  this  sec¬ 
tion. 

(c)  toad  ratings — (1)  Rated  toad 
marking.  For  permanently  Installed  der¬ 
ricks  with  fixed  lengths  of  boom.  guy. 
and  mast,  a  substantial,  durable,  and 
clearly  legible  rating  chart  shall  be  pro¬ 
vided  with  each  derrick  and  securely  af¬ 
fixed  where  It  Is  visible  to  personnel  re¬ 
sponsible  for  the  safe  operation  of  the 
equipment  The  chart  shall  include  tbe 
following  data: 


(1)  Manufacturer’s  approved  load  rat¬ 
ings  at  corresponding  ranges  of  boom 
angle  or  operating  radii. 

(U)  Specific  lengths  of  components  on 
which  the  load  ratings  are  bas^. 

(Ill)  Required  parts  for  hoist  reeving. 
Size  and  construction  of  rope  may  be 
shown  either  on  the  rating  chart  or  In  the 
opmting  manual. 

|7)  Nonpermanent  instaUatiws.  For 
nonpermanent  Installations,  the  manu¬ 
facturer  sha^  provide  sufficient  infor¬ 
mation  from  w^b  capacity  charts  can 
be  prepared  for  the  particular  Installa¬ 
tion.  The  capacity  charts  shall  be  lo- 
cated  at  the  derricks  or  the  Jobsite  ofO^ 

(d)  Inspection — (1)  Inspection  clos- 
siflcation.  (i)  Prior  to  Initial  use  all  new 
and  altered  derricks  shall  be  inspected 
to  Insure  compliance  with  the  provisions 
of  this  section. 

(li)  Inspection  procedure  for  derricks 
In  regular  service  la  divided  Into  two  gen¬ 
eral  classifications  based  upon  the  inter¬ 
vals  at  which  inspection  should  be  per¬ 
formed.  The  intervals  in  turn  are  de¬ 
pendent  upon  the  nature  of  the  critical 
components  of  the  derrick  and  the  de¬ 
gree  of  their  exposure  to  wear,  deteriora¬ 
tion.  or  malfunction.  The  two  general 
classiflcatlons  are  herein  designated  as 
frequent  and  periodic  with  respective  in¬ 
tervals  between  Inspections  as  defined 
below: 

(a)  Frequent  inspection— Dally  to 
monthly  Intervals. 

(b)  Periodic  Inspection — 1-  to  13- 
month  Intervals,  or  as  specified  by  the 
manufacturer. 

(3)  Frequent  inspection.  Items  such  as 
the  following  shall  be  Inspected  for  de¬ 
fects  at  Intervals  as  defined  In  subpara¬ 
graph  (1)  (U)  (o>  of  this  paragraph  or  aa 
specifically  Indicated.  Including  observa¬ 
tion  during  operation  for  any  defects 
which  might  appear  between  regular  In¬ 
spections.  Deficiencies  shall  be  carefully 
examined  for  any  safety  hazard: 

(I)  AH  control  mechanisms:  Inspect 
daily  for  adjustment,  wear,  and  lubrica¬ 
tion. 

(II)  All  chords  and  lacing;  Inspect 
dally,  visually. 

(III)  Tension  In  guys:  Dally. 

(Iv)  Plumb  of  the  mast. 

(V)  Deterioration  or  leakage  in  air  or 
hydraulic  systems:  Dally. 

(vl)  Derrick-  hooks  for  deformations 
or  cracks:  for  hooks  with  cracks  or  hav¬ 
ing  more  than  15  percent  in  excess  of 
normal  throat  opening  or  more  than  10* 
twist  from  the  plane  of  the  unbent  hook. 
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(ill)  Repairs  or  replacements  shall  be  (4)  Nonrotating 
provided  promptly  as  needed  for  safe  shall  be  taken  In  t 
operation.  The  following  are  examples  rotating  rope, 
of  coniUUons  requiring  prompt  repair  or  (h)  Operations 
replacement:  operations  shall  be 

(a)  Hooks  showing  defects  described  individual  specific 

In  paragraph  (d)  (3)  (vl)  of  this  seeUan  that  purpose, 
shall  be  discarded  (1)  Handling  ttl 

(b)  All  critical  parts  which  are  load.  (1)  No  derrtc 
cracked  broken,  bent,  or  excessively  yond  the  rated  loi 


Fc)  Pitted  or  burned  electrical  cen¬ 
tal  should  be  oorrected  only  by  le- 
placement  and  In  sets.  ControUer  parts 
should  be  lubricat^  as  recommended  by 
the  manufacture 

(d)  All  replacement  and  repaired 
parts  shall  have  at  least  the  original 
safety  factor. 

(g)  Rope  inspection — (1)  Jtantiing 
ropes.  A  thorough  Inspection  of  all  ropes 
in  use  shall  be  made  at  least  once  a 
month  and  a  full  written,  dated,  and 
signed  report  of  rope  condition  kept  on 
file  where  readily  available.  Any  deteri¬ 
oration.  resulting  In  appreciable  loss  of 
original  strength,  such  as  described  be¬ 
low.  sh'Ul  be  carefully  noted  and  deter- 
mlna^.on  made  as  to  whether  further 
use  of  tbe  rope  would  constiuite  a  safety 
hazard: 

(1)  Reduction  of  rope  diameter  below 
nominal  diameter  due  to  loss  of  core  sup¬ 
port.  Internal  os  external  corrosion,  or 
wear  of  outside  wires. 

(U)  A  number  of  broken  outside  wires 
and  the  degree  of  distribution  or  con¬ 
centration  of  such  broken  wlrea. 

(Ill)  Worn  outside  wires. 

(iv)  Corroded  or  broken  wires  at  end 
connections. 

(V)  Corroded,  cracked,  bent,  worn,  or 
Improperly  applied  end  connections. 

(Vl)  Severe  kinking,  crushing,  cut¬ 
ting.  or  unstranding. 

(3)  Limited  travel  ropes.  Heavy  wear 
and/or  broken  wires  may  occur  In  sec¬ 
tions  In  contact  with  equaliser  sheaves 
or  other  sheaves  where  rope  travel  Is 
limited,  or  with  saddles.  Particular  care 
shall  be  taken  to  inspect  ropes  at  these 
locations. 

(3)  /die  ropes.  All  rope  which  has  been 
Idle  for  a  period  of  a  month  or  more  due 
to  shutdown  or  storage  of  a  derrick  on 
which  It  is  Installed  shall  be  given  a 
thorough  inspection  before  it  Is  placed 
In  service.  This  inspection  shall  be  for 
all  tirpes  of  deterioration.  A  written  and 
dated  report  of  the  rope  condition  shall 
be  available. 


(4)  Nonrotating  ropes.  Particular  care 
shall  be  taken  In  the  inspection  of  non¬ 
rotating  rope. 

(h)  Operattons  of  derricks.  Derrick 
operations  shall  be  directed  only  by  the 
individual  specifically  designated  for 
that  purpose. 

(I)  Hctndling  the  load — (1)  Size  0/ 
load.  (1)  No  derrick  shall  be  loaded  be¬ 
yond  the  rated  load. 

(U)  When  loads  approach  tbe  maxi¬ 
mum  rating  of  the  derrldt.  It  shall  be 
aseertained  that  the  weight  of  the  load 
has  been  determined  within  plus  or 
minus  10  percent  before  It  Is  UfM. 

(3)  Attaching  the  toad.  (1)  Tbe  hoist 
rope  shall  not  be  wrapped  around  the 
load. 

(II)  Tbe  toad  shall  be  attached  to  the 
book  by  means  of  slings  or  other  suitable 
devices. 

(3)  Moving  the  load.  (1)  Tlie  load 
shall  be  well  secured  and  properly  bal¬ 
anced  In  tbe  sitng  or  lifting  device  before 
it  Is  lifted  more  than  a  few  inches. 

(II)  Before  starting  to  hoist,  the 
following  condltloru  shall  be  noted : 

(a)  Holst  rope  shall  not  be  kinked. 

(b)  Multiple  part  Unes  shall  not  be 
twisted  around  each  other. 

(e)  Tbe  lM)ok  shall  be  tnought  over  the 
load  In  such  a  manner  as  to  prevent 
swinging. 

(d>  If  there  Is  a  slack  rope  condltlcm. 
it  should  be  determined  that  the  rope  la 
properly  seated  on  the  drum  and  in  the 
sheaves. 

(III)  During  holsUng.  care  shall  be 
taken  that: 

(a)  There  Is  no  sudden  acceleration  or 
deceleration  of  the  moving  load. 

(b)  Load  does  not  contact  any 
obetructions. 

(iv)  A  derrick  shall  not  be  used  for 
side  loading  except  when  specifically  au¬ 
thorized  by  a  responsible  person  who  has 
determined  that  the  various  structural 
components  will  not  be  overstressed. 

(V)  No  hoisting,  lowering,  or  swinging 
shall  be  done  while  anyone  Is  on  the 
load  or  book. 

(vl)  The  operator  should  avoid  carry¬ 
ing  loads  over  people. 

(vll)  The  operator  shall  test  the 
brakes  each  time  a  load  approaching  the 
rated  load  Is  handled  by  raising  It  a  few 
Inches  and  applying  the  brakes. 

(vUl)  Neither  the  load  nor  boom  shall 
be  lowered  below  the  point  where  leas 
than  two  full  wraps  of  rope  remain  on 
their  respective  drums. 


refer  to  paragraph  (e)(3)  (Hi)  of  this 
section. 

(vli)  Rope  reeving;  visual  inspection 
for  noncompliance  with  derrick  manu¬ 
facturer’s  recommendations. 

(vUl)  Hoist  brakes,  clutches,  and  oper¬ 
ating  levers:  check  daily  for  proper  func¬ 
tioning  before  beginning  operations. 

^nnwrAtiis  fnrmaifunc- 
tk>nlng.  signs  of  excessive  deterioration, 
oirb.  tuMi  uioisture  accumulation. 

(3)  Periodic  inspection.  (i>  Complete 
Inspections  of  the  derrick  shall  be  per¬ 
formed  at  intervals  as  generally  defined 
In  subparagraph  (1)  (il)  (b)  of  this  para¬ 
graph  depending  upon  Its  activity,  sever¬ 
ity  of  service,  and  environment,  or  as 
specifically  indicated  below.  These  In¬ 
spections  shall  include  tbe  requirements 
of  subparagraph  (3)  of  tills  paragraph 
and  In  addition,  items  such  as  the  follow¬ 
ing.  Deficiencies  shall  be  carefully  ex¬ 
amined  and  a  deterrolnatlon  made  as  to 
whether  they  constitute  a  safety  hazard 

(a)  Structural  members  for  deforma¬ 
tions.  cracks,  and  corrosion. 

(b)  Bolts  or  rivets  for  tightness. 

(c)  Parts  such  as  pins,  bearings,  shafts, 
gears,  sheaves,  driims,  rollers,  locking 
and  clamping  devices,  for  wear,  cracks, 
and  distortion. 

(d)  Gudgeon  pin  for  cracks,  wear,  and 
distortion  each  time  the  derrick  is  to  be 
erected. 

(e)  Powerplants  for  proper  perform¬ 
ance  and  compliance  with  applicable 
safety  requirements. 

(/)  Hooks:  should  be  magnetic  parti¬ 
cle  or  other  suitable  crack  detecting  in¬ 
spection  should  be  performed  at  least 
once  each  year. 

(U)  Foundation  or  supports  shall  be 
inspected  for  continued  ability  to  sustain 
the  Imposed  loads. 

(4)  Derricks  not  in  regular  use.  (1)  A 
derrick  which  has  been  idle  for  a  period 
of  1  month  or  more,  but  less  than  6 
months,  shall  be  given  an  inspection  con¬ 
forming  with  requirements  of  subpara¬ 
graph  (3)  of  this  paragraph  and  para¬ 
graph  (f )  (3)  of  this  section  before  plac¬ 
ing  In  service. 

(11)  A  derrick  which  has  been  idle  for 
a  period  of  over  6  months  shall  be  given 
a  complete  Inspection  conforming  with 
requirements  of  subparagraphs  (3)  and 
(3)  of  this  paragraph  and  paragraph  (g) 
(3)  of  this  section  before  placing  in 
service. 

(ill)  Standby  derricks  shall  be  in¬ 
spected  at  least  semiannually  In  accord¬ 


ance  with  requirements  of  subparagraph 

(2)  of  this  paragraph  and  paragraph  (g) 

(3)  of  this  section  Those  exposed  to  ad¬ 
verse  enviremment  should  be  inspected 
more  frequently. 

(e>  Testing — (1)  Operational  tests. 
Prior  to  Initial  use  all  new  and  altered 
derricks  shall  be  tested  to  Insure  com¬ 
pliance  with  this  section  Includlnf  the 
following  functions: 

(1)  Load  hoisting  and  lowering- 

(11)  Boom  up  and  down. 

(ill)  Swing. 

(Iv)  Operation  of  clutches  and  brakes 
of  hoist. 

(2)  Anchorages.  All  anchorages  shall 
be  approved  by  the  ai^lnted  person. 
Rock  and  hairpin  anchorages  may  re¬ 
quire  special  testing. 

(f)  Jfainfenaace— (1)  Preventive 
maintenance.  A  preventive  maintenance 
I  program  ibased  on  the  derrick  manufac- 
I  turer’s  recommendation  shall  be  estab¬ 
lished. 

(2>  tfalntenance procedure.  (1)  Before 
adjustments  and  repairs  are  started  on 
a  derrick  the  following  precautions  shall 
be  taken: 

(a)  The  derrick  to  be  repaired  shall 
be  arranged  so  It  will  cause  the  least 
Interference  with  other  equipment  and 
operations  In  the  area. 

(b)  All  hedst  drum  dogs  shall  be 
engaged. 

(c)  The  main  or  emergency  switch 
shall  be  locked  in  the  open  position,  U 
an  electric  hoist  is  used. 

(d)  Warning  or  out  of  order  signs 
shall  be  placed  on  the  derrick  and  hoist. 

(e)  The  repairs  of  booms  of  derricks 
shall  either  be  made  when  the  booms 
are  lowered  and  adequately  supported  (v 
safely  tied  off. 

(/)  A  good  communication  system 
shall  be  set  up  between  tbe  hoist  operator 
and  the  appointed  Individual  In  charge  of 
derrick  operations  before  any  work  on 

Ith&^ulnment  la  started. 

|g)  Welding  repairs  jghall  be  approved 
by  an  appointed  person! 

(11)  After  adjustm£t8  and  repairs 
have  been  made  the  derrick  shall  not  be 
operated  until  all  guards  have  been  re¬ 
installed.  safety  devices  reactivated,  and 
maintenance  equipment  removed. 

(3)  Adjustments  and  repairs.  (1)  Any 
unsafe  conditions  disclosed  by  Ins^tion 
shall  be  corrected  before  operation  of  the 
derrick  Is  resumed. 

(11)  Adjustments  shall  be  maintained 
to  assure  correct  functioning  of  compo¬ 
nents. 
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(lx)  When  rotating  a  derrick,  sudden 
starts  and  stops  shall  be  avoided  Rota¬ 
tional  speed  shall  be  such  that  the  lo^ 
does  not  swing  out  beyond  the  radius  at 
which  it  can  be  controlled. 

(X)  Boom  and  hoisting  rope  systems 
shall  not  be  twisted. 

(4)  Holding  the  load.  (1)  The  operator 
shall  not  be  allowed  to  leave  his  position 
at  the  coning  while  the  load  Is 
suspended. 

(U)  People  should  not  be  permitted  to 
stand  or  pass  under  a  load  on  the  hook. 

(Ill)  If  the  load  must  remain  sus¬ 
pended  for  any  considerable  length  of 
time,  a  dog.  or  pawl  and  ratchet,  or  other 
equivalent  means,  rather  than  the  brake 
atone,  shall  be  used  to  hold  tbe  load. 

(5)  Vse  of  winch  heads.  (I>  Ropes 
shall  not  be  handled  on  a  winch  head 
without  the  knowledge  of  the  operator. 

(11)  While  a  winch  head  is  being  used, 
the  operator  shall  be  within  a>nvenlent 
reach  of  the  power  unit  control  lever. 

(8)  Securing  boom.  Dogs,  pawls,  or 
other  positive  holding  mechanism  on  the 
hoist  shall  be  engaged.  When  not  in  use. 
the  derrick  boom  shall: 

(I)  Be  laid  down; 

(11)  Be  secured  to  a  stationary  mem¬ 
ber.  as  nearly  tmder  the  head  as  possible, 
by  attachment  of  a  sling  to  the  load 
block:  or 

(1U>  Be  hoisted  to  a  vertical  position 
and  secured  to  the  mast 

(J)  Other  requirements^d}  Guards. 
(1)  Exposed  moving  parts,  srich  as  gears, 
ropes,  setscrews,  projecting  keys,  chains, 
chain  sprockets,  and  reciprocating  com¬ 
ponents.  which  constitute  a  hazard  un¬ 
der  normal  operating  conditions  shall 
be  guarded. 

(11)  Guards  shall  be  securely  fastened. 

(UD  Each  guard  shall  be  capable  of 
supporting  without  permanent  distor¬ 
tion.  the  weight  of  a  300-pound  person 
unless  the  guard  Is  located  where  It  is 
Impossible  for  a  person  to  step  on  It 

(3)  Hooks.  (1)  Hooks  shall  meet  the 
manufacturer’s  recommendations  and 
shall  not  be  overloaded. 

(U)  Safety  latch  type  books  shall  be 
used  wherever  possible. 

(3)  Fire  extinguishers.  (1>  A  carbon 
dioxide,  dry  chemical,  or  equivalent  fire 
extinguisher  shall  be  kept  In  the  im¬ 
mediate  vicinity  of  the  derrick. 

(11)  Operating  and  maintenance  per¬ 
sonnel  shaU  be  familiar  with  the  use  and 
care  of  the  fire  extinguishers  provided. 

(4)  Refueling.  (I)  Refueling  with 
portable  containers  shall  be  done  with 


Underwriters’  Laboratory.  Inc.  (UL),  or 
Factory  Mutual  Laboratories  approved, 
or  equivalent,  safety  type  containers 
equipped  with  automatic  closing  spout 
and  flame  arrester. 

(II)  Machines  shall  not  be  refueled 
with  the  engine  running. 

(5)  Operating  near  electric  powers 
Unes.  (1)  Except  where  the  electrical  dis¬ 
tribution  and  transmission  Unes  have 
been  deenergized  and  visibly  grounded  at 
point  of  work  or  where  Insulating  bar¬ 
riers  not  a  part  of  or  an  attachment  to 
the  derrick  have  been  erected  to  prevent 
physical  contact  with  the  Unes.  der¬ 
ricks  shall  be  operated  proximate  to, 
under,  over,  by,  or  near  powerllnes  only 
in  accordance  with  the  following: 

(a)  For  lines  rated  50  kv.  or  below 
minimum  clearance  between  the  Unes 
and  any  part  of  the  derrick  or  load  shall 
be  10  feet. 

<b)  For  Unes  rated  over  60  kv.  mini¬ 
mum  clearance  between  the  lines  and 
any  part  of  the  derrick  or  load  shall  be 
10  feet  plus  0.4  Inch  for  each  1  kv.  over 
50  kv.,  or  use  twice  the  length  of  the  line 
Insulator,  but  never  less  than  10  feet. 

(il)  Cage-type  boom  guards.  Insulat¬ 
ing  links,  or  proximity  warning  devices 
may  be  used  on  derricks,  but  the  use  of 
such  devices  shall  not  operate  to  alter 
the  requirements  of  sub^vlslon  (1)  of 
this  subparagraph. 

(III)  Before  the  commencement  of 
operatKms  near  electrical  lines,  the 
owners  of  the  lines  or  their  authorized 
representatives  shall  be  notified  and 
provided  with  all  pertinent  Information. 
The  owner’s  cooperation  shall  be 
requested. 

(Iv)  Any  overhead  wire  shall  be  con¬ 
sidered  to  be  an  energized  line  until 
the  owner  of  the  line  or  their  au¬ 
thorized  representatives  state  that  It  Is 
deenergised. 

(8)  Cab  or  operating  enclosure.  (1) 
Necessary  clothing  and  personal  be¬ 
longings  shall  be  stored  In  such  a  man¬ 
ner  as  to  not  Interfere  with  access  oe 
operation. 

(11)  Tools,  oilcans,  waste,  extra  fuses, 
and  other  necessary  articles  shall  be 
stored  In  the  toolbox,  and  shaU  not  be 
permitted  to  Ito  loose  In  or  about  the 
cab  or  operating  enclosure. 

;a7  FR  32I0S.  Oct.  ift  1073,  OS  amended  at 
38  FR  14378.  June  1. 1S7S] 
fi  1910.182  EffM-tWe  dniea. 

(a)  The  provlslans  of  this  Subpart  K 
shall  become  effective  on  August  37, 1971. 
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exeept  ei  proMded  In  the  lemalnliii 
peregrepha  of  thla  eecttoo. 

(b>  The  following  provlalaoe  shell  be¬ 
come  effective  co  Febniaiy  IS,  1972: 

•  isio.m  (d)  end  (f). 

i  leiolTS  (e)  (t)  end  (t),  (e),  (e),  end 
(m)(il) 

lieio.iTe  (b)(e>,  (e).  (d),  (s).  (o.  (g). 

and  (h). 

1 1910.100(e). 

(e)  Wotwlthstendlng  anything  In  pen- 
graph  (e).  (bl.or  (d)  of  this  aeettao,  eny 
provlslco  In  any  other  secUoo  of  this  eub- 
part  which  ccotalns  In  Itsdf  a  apedfle 
effecUre  date  or  time  UmltaUco  shall 
become  effective  co  such  date  cr  shall 
apply  In  accordance  with  such  limltatlan. 

(d)  Notwithstanding  anything  In  para- 
gnph  (a)  of  this  section.  If  any  standard 
m  41  CPR  Part  60-204,  otbar  then  a 
national  consensus  standard  tneorpo- 
rated  by  reference  In  I  eo-904J(a)  (1>.  is 
or  becomes  applicable  at  any  thne  to  any 
employment  and  place  cf  emidoyment. 
by  virtue  of  the  Walsh-Bealer  Public 
Contracts  Act,  or  the  Bervlce  Oootraet 
Act  of  1905.  or  the  NaUonal  Poundatloa 
on  Arts  and  Humanities  Act  of  1905.  any 
eorrespondlng  established  Federal  Stand¬ 
ard  In  this  Bubpait  N  which  is  derived 
from  41  CFR  Part  SO-204  shaU  also 
become  effective  and  shall  be  appUeaUe 
to  such  enployment  and  place  of  em^oy- 
ment.  on  the  same  date. 

{  1910.1S3  HeUcopiers. 

(a)  KeUeopter  repalaHons.  Helicopter 
cranes  shall  be  expected  to  comply  with 
any  applicable  regulations  of  the  Federal 
Aviation  Administration. 

(b>  BHe.4np.  Prior  to  each  dayV  oper¬ 
ation  a  briefing  shall  be  conducted.  This 
briefing  shall  set  forth  the  plan  of  oper¬ 
ation  for  the  pilot  and  ground  personnel. 

(c)  Slings  and  tag  Hna.  Loa^  shall  be 
properly  slung.  Tag  lines  shall  be  iff  a 
len^  that  will  not  permit  their  being 
drawn  up  Into  the  rotors.  Pressed  sleeve, 
swedged  eyes,  or  equivalent  means  shall 
be  used  for  all  freely  suspmided  loads  to 
prevent  hand  splices  from  spinning  open 
or  cable  clamps  from  loosening. 

(d)  Cargo  hooks.  All  electrically  oper¬ 
ated  cargo  hooks  shall  have  the  electrical 
activating  device  so  designed  and  to- 
stalled  as  to  prevent  Inadvertent  opera¬ 
tion.  In  addition,  these  cargo  hooks  shall 
be  equipped  with  an  emergency  me¬ 
chanical  control  for  releasing  Uie  load. 
The  employer  Shan  ensure  that  the  books 
are  tested  pHor  to  each  day's  operation 
by  a  competent  person  to  determine  that 
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the  release  functions  properly,  both  dec- 
trlcally  and  mechanically. 

<e)  Penonal  proUettoe  equipment.  (1) 
Personal  protective  equipment  shall  be 
provided  and  the  employer  ehan  ensure 
Its  use  by  employees  receiving  the  load. 
Personal  protective  equipment  eheii  con¬ 
sist  of  complete  eye  protection  and  bard- 
hats  secured  by  chlnstraps. 

(2)  Loose-fitting  clothing  likely  to  flap 
to  rotor  downwash,  and  thus  be  snagged 
ca  the  hoist  line,  nmy  not  be  worn. 

(t)  Loose  gear  and  dbtecU.  The  em¬ 
ployer  shall  take  all  necessary  precau¬ 
tions  to  protect  employees  from  flying 
objects  to  the  rotor  downwash.  AU  loose 
gear  within  100  feet  of  the  place  of  Uft- 
tog  the  load  or  deposlttng  tte  load,  or 
within  all  other  areas  susceptible  to  rotor 
downwash,  shall  be  secured  or  removed. 

<g>  Housekeepfnq.  Good  housekeeping 
shall  be  maintained  to  oil  helicopter 
loading  and  unloading  areas. 

(h)  Load  safety.  The  siae  and  wdght 
of  loads,  and  the  manner  to  which  loads 
are  connected  to  the  hellc(g>ter  shall  be 
checked.  A  lift  may  not  be  made  If  the 
helicopter  operator  believes  the  lift  can¬ 
not  be  made  safely. 

(1>  Hooking  and  unhooking  load*. 
When  employees  perform  work  under 
hovering  craft,  a  safe  means  of  access 
shall  be  provided  for  employees  to  reach 
the  hoist  line  hook  and  engage  or  disen¬ 
gage  cargo  slings.  Employees  may  rut  be 
permitted  to  perform  work  under  hom¬ 
ing  craft  except  arhen  necessary  to  hook 
or  unhook  loads. 

(]>  Siatle  charge.  Static  charge  on  the 
suspended  load  shaU  be  dissipated  with 
a  grounding  device  before  ground  per¬ 
sonnel  touch  the  suspended  load,  unless 
protective  rubber  gloves  are  being  worn 
by  all  ground  personnel  who  may  be  re¬ 
quired  to  touch  the  suspended  load. 

(k)  Weight  limitation.  The  sreSght  of 
an  external  load  shall  not  exceed  the 
helicopter  nutnufacturer's  raU^. 

<11  Grosad  Uses.  Holst  wires  or  other 
gear,  except  for  pulling  lines  or  corrduc- 
tors  that  are  allowed  to  "pay  out”  from 
a  container  or  rrdl  off  a  reel,  shall  not  be 
attached  to  any  fixed  ground  structure, 
or  allcwed  to  foul  <m  any  fixed  structure. 

(m)  VlelblUtg.  Oround  personnel 
shall  be  Instructed  and  the  employer 
shall  ensure  that  when  visibility  is  re¬ 
duced  by  dust  or  other  corulltlons,  they 
ShaU  exercise  special  caution  to  keep 
clear  of  nudn  arul  stabilising  rotors.  Pre¬ 
cautions  ShaU  also  be  taken  by  the  em¬ 
ployer  to  dlmlnate,  as  far  as  practical. 
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the  dust  or  other  conditions  reduotog  the 
vlslbUlty. 

(ni  Signal  systems.  The  employer 
ShaU  instruct  the  aircrew  and  ground 
personnel  on  the  signal  systems  to  be 
used  and  shall  review  the  system  with 
the  employees  to  advance  of  hoisting  the 
load.  This  applies  to  both  radio  and  hand 
signal  systems.  Hand  signals,  where  used. 
ShaU  be  as  shown  to  Figure  N-1. 

(0)  Approach  distance.  No  employee 
ShaU  be  permitted  to  approach  within 
SO  feet  of  the  helicopter  when  the  rotor 
blades  are  turning,  unless  his  work  duties 
require  his  presence  to  that  area. 

(p)  Approaching  helicopter.  The  em¬ 
ployer  ShaU  Instruct  employees,  and 
ShaU  ensure,  that  whenever  approaching 
or  leaving  a  heUcopter  which  has  Its 
blades  rotating,  aU  employees  shaU  re¬ 
main  to  fuU  view  of  the  pUot  and  keep  to 


a  crouched  position.  No  employee  shaU 
be  permitted  to  work  to  the  area  from 
the  cockpit  or  cabin  rearward  while 
blades  are  rotating,  unless  authorised  by 
the  helicopter  operator  to  work  there. 

(q)  Pertonnel.  Sufllcient  ground  per¬ 
sonnel  shall  be  provided  to  ensure  that 
h^copter  loading  and  unloading  opera¬ 
tions  can  be  performed  safely. 

(rl  CommunlcaUont.  There  shaU  be 
constant  reliable  communication  be¬ 
tween  the  pUot  and  a  deslgrutted  em¬ 
ployee  of  the  ground  crew  who  acts  as  a 
signalman  during  the  period  of  loading 
and  unloading.  The  sigtudman  shaU  be 
clearly  distinguishable  from  other 
ground  personnel. 

(s>  Fires.  Open  fires  shall  not  be  per¬ 
mitted  to  areas  where  they  could  be 
spread  by  the  rotor  downwash. 
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FIGuaC  N  1  HCUCOPTER  HAIg)  StGNAt 
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•  1910.194  Slinga. 

(a)  Scope.  This  section  applies  to 
slings  used  in  cool  uncUco  with  other  ma¬ 
terial  handling  equipment  for  the  move¬ 
ment  of  material  by  hoisting,  to  anploy- 
ments  covered  by  this  Part.  The  types  of 
slings  covered  are  those  made  from  alloy 
steel  chain,  wire  rope,  metal  mesh,  nat¬ 
ural  or  syntbettc  fiber  rope  (oonven- 
tlonal  three  strand  construction),  and 
synthetic  web  (nylon,  pdysster,  and 
polypropylene) . 

(b)  Definition*.  "Angle  of  loading"  is 
the  Inclination  of  a  leg  or  branch  of  a 
sling  measured  from  the  horlxontal  or 
vertical  plane  os  shown  to  Fig.  N-1S4-6; 
provided  that  an  angle  of  loading  of  five 
degrees  or  less  from  the  vertical  may  bs 
considered  a  vertical  angle  of  loading. 

"Basket  hitch”  la  a  sling  configuration 
whereby  the  sling  Is  poned  under  the 
load  and  has  both  ends,  end  attachments, 
eyes  or  handles  on  the  hook  or  a  single 
master  link. 

"Braided  wire  rope”  is  a  wire  rope 
formed  by  plaiting  component  wire  ropes. 

"BrliUe  wire  rope  sltog"  Is  a  sUnq  cem- 
poeed  of  multiple  wire  rope  legs  with  the 
top  ends  gathered  to  a  fitting  that  goes 
over  the  lifting  hook. 

"Cable  laid  endless  sUng-mechanlcal 
Joint”  Is  a  wire  rope  sling  made  endiasa 
by  Joining  the  ends  of  a  single  length  at 
cable  laid  rope  with  one  or  more 
fittings. 

"^ble  laid  grommet-hand  tucked”  is 
an  endless  wire  rope  sling  mmor  from  one 
length  of  rope  wrapped  six  times  around 
a  core  formed  by  hsmi  t>i»  tmom 

of  the  rope  Inside  the  six  wraps. 

"Cable  laid  rope”  is  a  wire  rope  com¬ 
posed  of  six  wire  ropes  wrapped  around 
a  fiber  or  wire  rope  core. 

“CaUe  laid  rope  sUng-murhantoal 
Joint"  Is  a  wire  rope  sling  made  from  a 
cable  laid  rope  with  eyes  fabricated  by 
pressing  or  swaging  one  or  more  metal 
sleeves  over  the  rope  Junction. 

"Choker  hitch”  is  a  sling  conllguratioa 
with  one  end  at  the  sling  p^tlng  imAsy 
the  load  aiul  through  an  end  attachment, 
handle  ( r  eye  on  the  other  end  of  the 
sling. 


"Coating”  Is  an  elastomer  or  other  suit¬ 
able  material  appUed  to  a  sling  or  to  a 
sling  component  to  Impart  desirable 
properties. 

"Cross  rod”  Is  a  wire  used  to  Join 
spirals  of  metal  mesh  to  form  a  cooiplets 
fabric.  (See  Fig.  N-1B4-3.) 

"Designated”  meuis  selected  or  as¬ 
signed  Iv  the  employer  or  the  employer^ 
representative  as  being  qualified  to  per¬ 
form  specific  duties. 

"Equivalent  entity"  Is  a  person  or  or- 
ganixatlon  (IncUidIng  on  employer) 
which,  by  possession  of  equipment,  t^- 
nlcal  knowledge  and  skills,  can  p^orm 
with  equal  competence  the  same  reps^ 
and  tests  as  the  person  or  organisation 
with  which  It  Is  equated. 

"Fhbrie  (metal  mesh)*  Is  the  flexible 
portion  of  a  metal  mesh  sling  (vmslstlng 
of  a  series  of  transverse  ooUs  and  cross 
rods. 

"Female  handle  (choker)  *  is  a  handle 
with  a  handle  eye  and  a  slot  of  such  di¬ 
mension  as  to  permit  passage  of  a  male 
handls  thereby  aUowlng  the  use  of  a 
metal  mesh  sltog  to  a  choker  hitch.  (See 
Fig.  N-184-1.) 

"Handle”  is  a  terminal  fitting  to  whicb 
metal  mesh  fabric  Is  attached.  (See  Fig. 
M-1S4-1.) 

"Handle  eye”  is  an  opening  to  a  handle 
of  a  metal  mesh  sling  sbap^  to  aooept 
a  hook,  shackle  or  other  lifting  device. 
(See  Fig.  N-1S4-1.) 

"Hitch”  is  a  sling  cenflguratiem  where¬ 
by  the  sling  Is  fastened  to  an  object  or 
load,  either  directly  to  it  or  around  it. 

“Unk”  Is  a  single  ring  of  a  chato. 

"Male  handle  (triangle)*  is  a  handls 
with  a  handle  eye. 

"Master  coupling  link"  is  on  aUoy  sted 
vrelded  coupling  link  used  as  an  Interme¬ 
diate  link  to  Join  alloy  steel  cxsin  to 
master  links.  (See  Fig.  N-1S4-2.) 

"ktoster  link”  or  "gathering  ring”  Is  a 
fiHged  or  welded  steel  link  used  to  sup¬ 
port  aU  members  degs)  of  an  alloy  steel 
chain  sltog  er  wire  rope  sling.  (See  Fto- 
N-184-1.) 

"Mechanical  coupling  link”  is  a  nen- 
wdded.  mechanimlly  closed  sted  link 
used  to  attach  master  links,  hooks,  etc. 
to  alloy  sted  chain. 
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FIG.  N-184-2 

Metal  Mesh  Construction 


FIG.  N-184-1 

Metal  Mesh  Sling  (Typical) 
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"Proof  load"  Is  the  load  applied  In  per- 
(onuance  of  a  prod  test 

"Proof  test"  is  a  nondestructive  ten- 
■ton  test  performed  by  the  sling  manu* 
lecturer  or  an  equivalent  entity  to  verify 
coiiftnictloo  and  workmanship  of  a 
sling. 

**Rated  eapadtsr**  or  **worklng  load 
Unut"  is  Uie  maximum  working  load  per- 
mltt^  by  the  provisions  of  this  section. 

“Reach**  is  the  effective  length  of  an 
alloy  steel  chain  sling  measurvd  from 
the  top  bearing  surface  of  the  upper 
temunal  component  to  the  bottom  bear¬ 
ing  stirface  of  tho  lower  terminal  com¬ 
ponent. 

“Selvage  edge*'  is  the  finished  edge  of 
synthetic  webli^g  designed  to  prevent 
unraveling. 

*  Sling*'  Is  an  assembly  which  connects 
the  load  to  the  material  handling 
equipment. 

“Sling  manufacturer"  Is  a  person  or 
organization  that  assembles  sling  com- 
poiitnts  Into  their  flnfai  form  for  sale  to 
users. 

“Spiral"  Is  a  single  transverse  coil  that 
is  the  basic  element  from  which  metal 
mesh  is  fabricated.  (See  Fig.  N-184~2.) 


"Strand  laid  endless  sling-mechantral 
joint"  is  a  wire  rope  sling  made  endless 
from  one  length  of  rope  with  the  ends 
joined  by  one  or  more  metallic  fittings. 

"Strand  laid  grommet-hand  tucked" 
is  an  endless  wire  rope  sUng  made  from 
one  length  of  strand  wrapped  six  times 
around  a  core  formed  by  hand  tucking 
the  ends  of  the  strand  Inside  the  six 
wraps. 

"Strand  laid  rope"  la  a  wire  rope  made 
with  strands  (usually  six  or  eight) 
wrapped  around  a  fiber  core,  wire  strand 
core,  or  Independent  wire  rope  core 
ilWRC). 

"Vertical  hitch"  Is  a  method  of  sup- 
portlng  a  load  by  a  single,  vertical  psurt 
or  leg  of  the  sling.  (See  H-184-4.) 

(e)  Sale  overatkng  practieee.  When¬ 
ever  any  lUzig  is  used,  the  following  piae- 
tices  shall  be  observed: 

(1)  Slings  that  are  damaged  or  defec¬ 
tive  shall  not  be  used. 

(2)  aingo  shall  not  be  shortened  with 
knots  or  belts  or  other  makeshift  devices. 

(3)  Sling  legs  shall  not  be  kinkad 

(4)  Bluigs  shall  not  be  loaded  in  ex¬ 
cess  of  their  rated  capacities. 


$  1910.1(4 

(5)  Slings  used  In  a  basket  hitch  shall 
have  the  loads  balanced  to  prevent  slip¬ 
page. 

(6^  Slings  shall  be  securely  attached  to 
their  loads. 

(7)  Sllirgs  shall  be  padded  or  protected 
from  the  sharp  edges  of  their  loads. 

(8)  Suspended  loads  shall  be  kept  clear 
of  all  obstructions. 

(9)  Ail  employees  shall  be  kept  clear 
of  loads  about  to  be  lifted  and  of  sus¬ 
pended  loads. 

(10)  Hands  or  fingers  shall  not  be 
placed  between  the  sllrg  and  its  load 
while  the  sling  is  being  Uglitened  around 
the  load. 

(11)  Shock  loading  is  prohibited. 

(12)  A  sling  shall  not  be  puUed  from 
tmder  a  load  when  the  load  is  resting  on 
ttie  sling. 

(d)  Inspectione.  Each  day  before  being 
used,  the  sling  and  all  fastenings  snd 
attachment^  shall  be  lim>ected  for  dam¬ 
age  or  defects  by  a  c<xopetent  person 
designated  by  the  employer.  Additional 
Inspections  shall  be  performed  during 
sling  use,  where  service  conditions  war¬ 
rant.  Damaged  or  defective  slings  shall 
be  tounedlately  removed  from  service. 

(e)  AUov  steel  chain  stings.  (1)  Sling 
identifii'ation  Alloy  steel  chain  slings 
shAii  have  permanently  affixed  durable 
l^ntlflcatljn  stating  size,  grade,  rated 
capacity,  and  reach. 

(2)  Attachments.  (1)  Hook-s,  rings, 
oblong  links,  pear  shaped  Links,  welded 
or  mechanic^  coupling  links  or  other 
attachments  shall  have  a  rated  capacity 
at  least  eqiud  to  that  of  the  aUoy  steel 
chain  with  which  they  are  used  or  the 
Kimg  shall  not  be  used  In  excess  of  the 
rated  capacity  of  the  weakest  component. 

(U)  Makeshift  links  or  fasteners  form¬ 
ed  from  bolts  or  rods,  or  other  such  at¬ 
tachments,  shall  not  be  ased. 

(3)  Inspections,  (t)  In  ad'fition  to  the 
Inspection  required  by  paragraph  (d)  of 
this  section,  a  thorou^.  periodic  inspec¬ 
tion  of  alloy  steel  chain  sUngs  In  use 
shall  be  made  on  a  regular  basis,  to  be 
determined  on  the  basis  of  (A)  frequency 
of  sling  use;  <B)  severity  of  service  con- 
dittODs;  (C)  nature  of  lifts  being  made; 
and  (D)  experience  gained  on  the  serv¬ 
ice  life  of  slings  used  in  similar  circum¬ 
stances.  Such  Inspections  shall  in  no 
event  be  at  intervals  greater  than  once 
every  12  months. 

(U)  The  employer  shall  make  and 
maintain  a  record  of  the  most  recent 
month  In  which  each  alloy  steel  chain 
sling  was  thoroughly  inspected,  and  shall 


make  such  record  available  for  examina¬ 
tion. 

(ill)  The  thorough  Inspection  of  alloy 
steel  chain  slings  shall  be  performed  by 
a  competent  person  designated  by  the 
employer,  and  shall  Include  a  thorough 
m^^pectlon  for  wear,  defective  welds,*  de¬ 
formation  and  increase  in  length.  Where 
such  defects  or  deterioration  are  pres¬ 
ent.  the  shng  shall  be  immediately 
removed  from  service. 

(4)  Proof  fe^finp.  The  employer  shall 
ensure  that  before  use,  each  new  re¬ 
paired,  or  reconJltloned  alloy  steel  chain 
sling,  incliiding  all  welded  components  In 
the  sling  assembly,  shall  be  proof  tested 
by  the  sling  manufacturer  or  equivalent 
entity,  In  accordance  with  paragraph  5.3 
of  the  American  Society  of  Tes^g  and 
Materials  Spet’^ficaUon  A391-d5  (AN^ 
G61.1'1968).  The  employer  shall  retain 
a  certificate  of  the  proof  test  and  shall 
make  It  available  for  examination. 

(5)  Sling  use  AUoy  steel  chain  slings 
shaU  not  be  used  with  loads  In  excess  of 
the  rated  capacities  prescribed  in  Table 
N-184-1.  Sllxigs  not  include  in  this  taUe 
shall  be  Used  only  In  accordance  with 
the  manufacturer's  recommendations. 

(6)  Safe  operating  temperatures.  AUoy 
steel  chain  slings  shaU  be  permanently 
removed  from  service  if  they  are  heated 
above  1000*  P.  When  exposed  to  service 
temperatures  In  excess  of  600*  F.  maxi¬ 
mum  working  load  limits  permitted  in 
Table  N-184-1  shaU  be  reduced  in  ac¬ 
cordance  with  the  chain  <nr  sling  manu¬ 
facturer's  recommendations. 

(7)  Repairing  and  reronditioning  alloy 
steel  chain  slings.  (1  )  Worn  or  damaged 
alloy  ste^  chain  slings  or  attachiiients 
ShaU  not  be  used  untU  repaired.  When 
welding  or  beat  testing  is  performed, 
slings  shaU  not  be  used  unless  repaired, 
reconditioned  and  proof  tested  by  the 
sling  manufacturer  or  an  equivalent 
entity. 

(ii)  Mechanical  coiip?ing  links  or  low 
carbon  steel  repair  links  shaU  not  be  used 
to  repair  broken  lengtlu  of  chain 

(8)  effects  of  wear.  If  the  chain  size 
at  any  point  of  any  link  is  less  than  that 
stated  In  Table  N-184-2,  the  sling  ahaU 
be  removed  from  service. 

(9)  Deformed  attachments.  <i)  AUoy 
steel  chain  slings.  (1)  Worn  or  damaged 
formed  master  links.  couiUing  links  or 
other  components  shoU  be  removed  from 
service. 

(li)  Slings  shaU  be  removed  from  serv¬ 
ice  if  hooks  are  cracked,  have  been 
opened  more  than  15  percent  of  the 
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TABLE  N- 184-2 
Minimum  Allowable  Chain 
Size  At  Any  Point  of  Link 


Chaiu 

Size, 

Inches 

Mininuin  . 
Allowable 
Chain  Size, 
Inches 

lA 

13/64 

3/8 

19/64 

1/2 

25/64 

5/8 

31/64 

3/4 

19/32 

7/8 

45/64 

1 

13/16 

1-1/8 

29/32 

1-1/4 

1 

1-3/8 

1-3/32 

1-1/2 

1-3/16 

1-3/4 

1-13/32 

noimal  throat  opening  measured  at  the 
narrowest  point  or  iwi^-ted  more  than  10 
decrees  from  the  plane  ol  the  unbent 
hook. 

♦  Wire  rope  sjivg%  <l»  SVno  u*' 
Wire  roi>e  slli\gs  shall  not  be  used  wUh 


Lobor 

loads  In  excess  of  the  rated  capactues 
shown  in  Tables  N- 184-3  through  N-184- 
14.  SUngs  not  included  in  these  tables 
shall  be  used  only  in  accordance  with 
the  manufacturer's  recommendations. 

(2)  Minimum  $liug  lengths,  (ii  Cable 
laid  and  6  x  19  and  6  x  37  slings  shall 
have  a  mintinum  clear  length  of  wire 
roi>c  10  times  the  component  rope  diam¬ 
eter  between  splices,  sleeves  or  end  fit¬ 
tings. 

iii)  Braided  slinRs  shall  have  a  mini¬ 
mum  clear  k-ngih  of  wire  roi>e  40  times 
the  comjxinent  roi>e  diameter  between 
the  loops  or  ead  fittings. 

(liii  Cable  laid  grummets,  strand  laid 
grommets  and  endless  slings  shall  have  a 
minimum  circuinicreniial  length  of  96 
times  their  body  diameter. 

'3*  Safe  operating  temperatures  Fiber 
core  wire  rope  slings  of  ail  grades  shall 
bo  permanently  removed  from  service  if 
the>  are  exposed  to  temperatures  in  ex¬ 
cess  of  200  P.  When  nonfiber  core  w'Ire 
rope  slings  of  any  grade  are  used  at  tem¬ 
peratures  above  400'F  or  below  minus 
€0  F,  recommendations  of  the  sling  man¬ 
ufacturer  reg.irding  use  at  that  temiiera- 
ture  shall  be  followed. 

(4)  End  attachments,  (i)  Welding  of 
end  attachments,  except  covers  to  thim¬ 
bles.  shall  be  pt'rformed  prior  to  the  as¬ 
sembly  of  the  sling 

<iit  All  welded  end  attachments  shall 
not  1)6  u.-ved  unless  proof  tested  by  the 
manu'acturer  or  equivalent  entity  at 
twice  their  rated  cai)acity  prior  to  initial 
use.  Tlie  c.-nployer  shall  retain  a  certifi¬ 
cate  of  the  proof  test,  and  make  tt  avail- 
aole  for  exam. nation. 
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(5)  Removal  from  service.  Wire  rope 
slings  shall  be  immediately  removed  from 
service  11  any  of  the  following  conditions 
are  present: 

(1)  Ten  randomly  distributed  broken 
wires  in  one  rope  lay.  or  five  broken  wires 
in  one  strand  in  one  rope  lay. 

(il>  Wear  or  scraping  of  one-third  the 
original  diameter  of  outside  individual 
wires. 

(ill)  Kinking,  crushing,  bird  caging  or 
any  other  damage  resulting  in  distortion 
of  the  wire  rope  structure. 

(Iv)  Evidence  of  heat  damage. 

<v)  End  attachments  that  are  cracked, 
deformed  or  worn. 

<vi)  Hooks  that  have  been  opened  more 
than  15  percent  of  the  normal  throat 
opening  measured  at  the  narrowest  point 
or  twisted  more  than  10  degrees  from  the 
plane  of  the  unbent  hook. 

(vii)  Corrosion  of  the  rope  or  end  at¬ 
tachments. 

(g)  Metal  mesh  slinos  <!>  Sling  mark¬ 
ing.  Each  metal  mesh  sling  shall  have 
permanently  affixed  to  it  a  durable  mark¬ 
ing  that  states  the  rated  capacity  for  ver¬ 
tical  basket  hitch  and  choker  hitch  load- 

(2)  Haml/es.  Handles  shall  have  a  rated 
capacity  at  least  equal  to  the  metal  fabric 
and  exhibit  no  deformation  after  proof 
testing. 

(3)  Attachments  of  handles  to  fabric. 
The  fabric  and  handles  shall  be  Joined  so 
that: 

(i)  The  rated  capacity  of  the  sling  is 
not  reduced. 

<11>  The  load  is  evenly  distributed 
across  the  width  of  the  fabric. 

(iil)  Sharp  edges  will  not  damage  the 
fabric. 

(4)  Sling  coatings.  Coatings  which  di¬ 
minish  the  rated  capacity  of  a  sling  shall 
not  be  S4>plied. 

(5)  Sling  testing.  All  new  and  repaired 
metal  mesh  slings,  including  handles. 


shall  not  be  used  unless  proof  tested  by 
the  manufacturer  or  equivalent  entity  at 
a  minimum  of  V/2  times  their  rated 
capacity.  Elastomer  impregnated  slings 
shall  be  proof  tested  before  coating. 

(6)  Proper  use  of  metal  mesh  slings. 
Metal  mesh  slings  shall  not  be  used  to 
lift  loads  in  excess  of  their  rated  capaci¬ 
ties  as  prescribed  in  Table  N-184-15. 
Slings  not  included  in  this  table  shall  be 
used  only  in  accordance  with  the  manu¬ 
facturer's  recommendations. 

(7)  Safe  operating  temperatures. 
Metal  me^  slings  which  are  not  im¬ 
pregnated  with  elastomers  may  be  used 
in  a  temperature  range  from  minus  20''F 
to  plus  5S0‘’P  without  decreasing  the 
working  load  limit.  Metal  mesh  slings 
inmregnated  with  polyvinyl  chloride  or 
neoprene  may  be  u^  only  in  a  temper¬ 
ature  range  from  zero  degrees  to  plus 
200‘P.  Por  operations  outside  these  tem¬ 
perature  ranges  or  for  metal  mesh  slings 
impregnated  with  other  materials,  the 
sling  manufacturer’s  recommendations 
shall  be  followed. 

(8)  Repairs.  (1)  Metal  mesh  slings 
which  are  repaired  shall  not  be  used 
unless  repair^  by  a  metal  mesh  sling 
manufacturer  or  an  equivalent  entity. 

(li)  Once  repaired,  each  sling  shall  be 
permanently  marked  or  tagged,  or  a 
written  record  maintained,  to  indicate 
the  date  and  nature  of  the  repairs  and 
the  person  or  organization  that  per¬ 
formed  the  repairs.  Records  of  repairs 
shall  be  made  available  for  examination. 

(9)  Removal  from  service.  Metal  mesh 
slings  shall  be  immediately  removed  from 
service  if  any  of  the  following  conditions 
are  present: 

(i)  A  broken  weld  or  broken  brazed 
Joint  along  the  sling  edge. 

(ii)  Reduction  in  wire  diameter  of  25 
per  cent  due  to  abrasion  or  15  per  cent 
due  to  corrosion. 

(iil)  Lack  of  flexibility  due  to  distor¬ 
tion  of  the  fabric. 


N-184-15 
Tiitcil  Capacities 
Carton  Steel  &  Stainless  Steel 
Metal  f-ish  Slixigs 


(Iv)  Distortion  of  the  female  handle 
so  that  the  depth  of  the  slot  is  increased 
more  than  10  per  cent 

(V)  Distortion  of  either  handle  so  that 
the  width  of  the  eye  is  decreased  more 
than  io  per  cent. 

(vi)  A  15  percent  reduction  of  the 
original  cross  sectional  area  of  metal  at 
any  point  around  the  handle  eye. 

(vii)  Distortion  of  either  handle  out 
of  its  plane. 

(h)  Natural  and  synthetic  fiber  rope 
slings. 


(I)  Sling  use  (|)  Fiber  rope  slings 
made  from  conventional  three  strand 
construction  fiber  rope  shall  not  be  used 
with  loads  in  excess  of  the  rated  capaci¬ 
ties  prescribed  in  Tables  N-184-ie 
through  N-184-19. 

(II)  Fiber  rope  slings  shall  have  a  di¬ 
ameter  of  curvature  meeting  at  least  the 
minimums  specified  in  Pigs.  N-184-4  and 
N-184-5. 

(iil)  Slings  not  Included  in  these  tables 
shall  be  used  only  in  accordance  with 
the  manufacturer's  recommendations. 


.  } 
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X 

Beale  Sling  Configurations  '*" 

with  Vertical  Legs 


NOTES:  Angles  5®  or  less  from  the  vertical  »ay  be  considered  vertical 
eagles. 


Por  stings  with  legs  tnore  than  5®  off  vertical,  the  actual  angle 
as  shown  in  Figure  N*184«5  nust  be  considered. 


EXPLANATION  OF  SYMBOLS:  MINIMUM  DIAMETER  OF  CURVATURE 


Represents  a  contact  surface  which 
©  shall  have  a  diameter  of  cetvature  at 
least  double  the  diameter  of  the  tope 
ft«M  which  the  sling  IS  made. 


®  Represents  a  contact  surface  which 
shall  have  t  du'^etet  of  curvature  at 
least  B  times  the  diameter  of  the  rope. 

©Represents  a  load  in  a  choker  hitch  and 
illustrates  the  rotary  force  on  the  load 
and/or  the  slippage  of  the  tope  in 
contact  with  the  load.  Diameter  of  curvature  of 
load  surface  shall  be  at  least  double  the  diameter 
of  the  rope- 
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FIGURE  N-134-5 

Sling  Configurations 
vtth  Angled  Legs 


vcericaL 

WITCH 


_  POWM  os  »^T^ij_ 
CNOKCe 


NOTES: 


For  vertical  angles  of  5®  or  less,  refer  to  Figure  N-1B4-4 
Basic  Sling  Configurations  with  Vertical  Legs'*. 


See  Figure  N-1B4-4  for  explanation  of  symbols. 
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<2)  Safe  operafiriff  femperafnres.  Nat-  mediately  removed  from  service  if  any 
ural  and  synthetic  fiber  rope  slings,  ex-  of  the  following  conditions  are  present: 
cept  for  wet  frosen  slings,  may  be  used  (I)  Abnormal  wear, 
in  a  temperature  range  from  minus  20*P  (li)  Powdered  fiber  between  strands, 

to  plus  180*P  without  decreasing  the  (111)  Broken  or  cut  fibers, 

working  load  limit.  For  operations  out-  (iv)  Variations  in  the  size  or  round- 

side  this  temperature  range  and  for  wet  ness  of  strands, 
frozen  slings,  the  sling  manufacturer’s  <v)  Discoloration  or  rotting, 
recommendations  shall  be  followed.  (▼!)  Distortion  of  hardware  In  the 

O)  Eplictfip.  Spliced  fiber  rope  slings  sling, 

shall  not  be  uwd  unless  they  have  been  (6)  Repairs.  Only  fiber  rope  sUngs 

spliced  in  accordance  with  the  following  made  from  new  rope  shall  be  used.  Use 

minimum  requirements  and  In  accord-  of  repaired  or  reconditioned  fiber  rope 
ance  with  any  additional  recommenda-  sUngs  Is  prohibited, 
tions  of  the  manufacturer:  (1>  Synfhefic  treb  tlinas.  (1)  Slinp 

(1)  In  manila  rope,  eye  splices  shall  identification.  Each  sling  shall  be  marked 
consist  of  at  least  three  full  tucks»  and  or  coded  to  show  the  rated  capacities 

short  splices  shall  ooasist  of  at  least  six  for  each  type  of  hitch  and  type  of  syn- 

fuU  tucks,  three  on  each  side  of  the  splice  ihetic  web  material, 
center  line.  (2)  Webbinp.  Synthetic  webbing  shall 

<tt>  In  synthetic  fiber  rope,  eye  splices  be  of  unifoim  thickness  and  width  and 
shall  consist  of  at  least  four  full  tucks,  selvage  edges  shall  not  be  split  irom  the 
and  short  splices  shall  consist  of  at  least  webbing's  width, 
eight  full  tucks,  four  on  each  of  the  <3)  FiUinps.  Fittings  shall  be: 
center  line.  (A)  Of  a  minimum  breaking  strength 

(ill)  Strand  end  tails  shall  not  be  equal  to  that  of  the  sling;  and 
trimmed  flush  with  the  surface  of  the  (B)  Free  of  all  sharp  edges  that  could 
rope  Immediately  adjacent  to  the  full  in  any  way  damage  the  webbing, 

tucks.  This  applies  to  all  types  of  fiber  (4>  Attarhment  of  end  fittings  to  web^ 
rope  and  both  eye  and  short  splices.  Por  bing  and  formation  of  eyes.  Stitching 
fiber  rope  under  one  inch  In  diameter,  shall  be  the  only  method  used  to  attach 
the  tall  shaU  project  at  least  six  rope  end  fittings  to  webbing  and  to  form  eyes. 
diameters  beyond  the  last  full  tuck.  For  The  thread  shall  be  In  an  even  pattern « 
fiber  rope  one  Inch  In  diameter  and  and  contain  a  sufficient  number  of 
larger,  the  tail  shall  project  at  least  six  stitches  to  develop  the  full  breaking 
inches  beyond  the  last  full  tuck.  Where  a  strength  of  the  sling, 
projecting  tall  Interferes  with  the  use  of'  <S)  Sling  xise.  Synthetic  web  slings 
the  sling,  the  taU  shall  be  Upered  and  Illustrated  in  Pig.  N-184-8  shall  not  be 
spliced  Into  the  body  of  the  rope  using  used  with  loads  In  excess  of  the  rated 

at  least  two  additional  tucks  (which  will  capacities  specified  In  Tables  N-184-20 

require  a  tall  length  of  approximately  six  through  N-184-22.  Slings  not  included 
rope  diameters  beyond  the  last  full  tuck) .  m  these  tables  shall  be  used  only  in  ac- 
(Iv)  Fiber  rope  slings  shall  have  a  min-  cordance  with  the  manufacturer's  rec- 
Imum  clear  length  of  rope  between  eye  ommendatlons. 

splices  equal  to  18  times  the  rope  dlam-  (g)  Environmental  conditions.  When 
synthetic  web  slings  are  used,  the  fol- 
(T)  Knots  shall  not  be  used  tn  Ueu  of  lowing  precautions  shaU  be  Uken; 
splices.  (1)  Nylon  web  slings  shall  not  be  used 

(vl)  Clamps  not  designed  specifically  where  fumes,  vapors,  sprays,  mists  or 
for  fiber  ropes  shall  not  be  used  for  spUc-  liquids  of  acids  or  phenoUcs  are  present 
Ing.  (11)  Polyester  and  polypropylene  web 

(vU)  Por  all  ^e  BfdUseg.  the  eye  shall  slings  shall  not  be  used  where  fumes, 
be  of  8U(^  size  to  provide  an  included  vapors,  sprays,  mists  or  liquids  of  caus- 
angle  of  not  greater  than  60  degrees  at  tics  are  present. 

the  splice  when  the  eye  Is  placed  over  dU)  web  slings  with  aluminum  fit- 
the  load  or  support.  tings  shall  not  be  used  where  fumes. 

(4)  Ffid  aftochmenft.  Fiber  rope  slings  vapors,  sprays,  mists  or  liquids  of  caus- 
shall  not  be  used  If  end  attachments  In  tks  are  present. 

contact  with  the  rope  have  sharp  edges  (7)  Safe  operating  temperatures.  Syn- 
or  projections.  thetlc  web  slings  of  pohrater  and  nylon 

(5)  Removal  from  service.  Natural  and  shall  not  be  used  at  temperatures  in  ex¬ 
synthetic  fiber  rope  slings  shall  be  tm-  cess  of  180’F.  Polypropylene  web  slings 
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§  1910.1^4  §  1910.189 


Title  29— Labor 


shall  not  be  used  at  temperatures  in 
excess  of  200  *F. 

<8>  Repairs.  <1)  Synthetic  web  slings 
which  are  repaired  shall  not  be  used 
unless  repaired  by  a  sling  manufacturer 
or  an  equivalent  entity. 

<U)  Each  repaired  sling  shall  be  proof 
tested  by  the  manufacturer  or  equiv¬ 
alent  entity  to  twice  the  rated  capacity 
prior  to  its  return  to  service.  The  em¬ 
ployer  shall  retain  a  certificate  of  the 
proof  test  and  make  it  available  for  ex¬ 
amination. 

<iil)  Slings,  including  webbing  and 
flttlngs.  which  have  been  repaired  in  a 
tempc>rary  manner  shall  not  be  used. 

<9)  Removal  from  $ervice.  Synthetic 
web  slings  shall  be  immediately  removed 
from  service  if  any  of  the  following  con¬ 
ditions  are  present: 

(1)  Acid  or  caustic  bums; 

(ii)  Melting  or  charring  of  any  part 
of  the  sling  surface; 

(ili)  Snags,  punctures,  tears  or  cuts; 
(iv>  Broken  or  worn  stitches;  or 
<v)  Distortion  of  fittings. 

]  40  FR  27369.  June  27. 1075| 

Non:  New  i  1910.144  Is  effective  July  27, 
1975. 


Sec.  Source 

1910.181 _ ANSI  B30.8-1989.  Safety  Code 

tor  Derrick*  ■ 

|S9  PR  23502.  June  27.  1974  Redesignated  at 
40  FR  13441,  Uaxcb  36.  1975| 

§  1910.190  Standards  organizations. 

Specific  standards  of  the  following  or¬ 
ganizations  have  been  referenced  In  this 
part.  Copies  of  the  referenced  materials 
may  be  obtained  from  the  Issuing 
organizations. 

Amerlean  Society  of  Beating,  Refrigeration. 
anrf  Air  Conditioning  Engineers.  Xnc.,  S4S 
Bast  47tta  Straet.  Mew  York,  NT  10017. 
Crane  Manufacturer*  Association  of  Ameilca. 
Zne..  1  Tbomaa  Circle  NW.,  Washington. 
DC  20005 

American  National  Standard*  Institute.  1430 
Broadway.  New  York.  NT  10018. 

National  Fire  Protection  Association,  470 
Atlantic  Avenue.  Boston.  Massachusetts 
02210. 

Society  of  Automotive  Engineers,  Inc..  486 
Lexington  Avenue.  New  York.  NY  10017 
American  Society  for  Testing  and  Materials. 
1916  Race  Street,  Philadelphia.  Penn-syl- 
vanla  19103. 

{39  FR  23502,  June  27.  1974  Redesignated  at 
40  FR  13441.  March  26.  1975.  and  amended 
at  40  FR  18426,  April  28.  1975;  40  PR  27400. 
June  27.  19751 


§  1910.189  Source*  of  standards. 

Sac.  Source 

1910176 _ 41  CPR  60-2048. 

1910.177 _  NPPA  No.  231-1970.  Genera] 

Indoor  Storage. 

1910.178(a) 

(1)  .  NFPA  No  505-1969.  Powered 

Induatiial  Trucka. 

1910  178(a) 

(2)  .  ANSI  BS6  1-1969.  Standard  for 

Powered  Industrial  Trucks. 
Part  n. 

1910  178(a) 

(3)  .  NFPA  No.  505-1969,  Powered 

Industrial  Trucka. 

I9l0.l7e(a) 

(4) -(7)...  ANSI  B56.1-1969.  Standard  for 

Powered  Industrial  Trucks 

1910  178 

(b)-(d)..  NPPA  No.  605  1969.  Powered 
Industrial  Truck*. 

1910  178 


(•)-(p)...  ANSI  B56  1-1969.  Powered  In¬ 
dustrial  Trucks. 

I9l0l78(q).  NFPA  No.  605  1969.  Powered 
Industrial  Trucks 

1910 179 _  ANSI  B308.0-196T.  Safety 

Code  for  Overhead  and 
Gantry  Cranes. 

1910.180 _  ANSI  B308-1968.  Safety  Code 

for  Crawler,  Locomotive,  and 
Truck  Cranee. 


Notb;  The  addition  of  American  Soriely 
of  Heating,  Refrigeration  and  Air  Condition¬ 
ing  Engineers.  Inc.  to  the  list  Is  effective 
July  27.  1976. 

Subporf  O — Machinery  and  Machine 
Guarding 
8  1910.211  Definitions. 

(a)  As  ased  in  $S  1910.213  and  1910.214 
unless  the  context  clearly  requires  other¬ 
wise,  the  following  woodworking  ma¬ 
chinery  terms  shall  have  the  meaning 
prescribed  In  this  paragraph. 

<1)  ''Point  of  operaUons"  means  that 
point  at  which  cutting,  shaping,  boring, 
or  forming  is  accomplished  upon  the 
stock. 

(2)  “Push  stick**  means  a  narrow  strip 
of  wood  or  other  soft  material  with  a 
notch  cut  into  one  end  and  which  1$  used 
to  push  short  pieces  of  material  through 
saws. 

<3)  “Block"  means  a  short  block  of 
wood,  provided  with  a  handle  similar  to 
that  of  a  plane  and  a  shoulder  at  the  rear 
end,  which  is  used  for  pushing  short 
stock  over  revolving  cutters. 

(b)  As  used  in  1 1910.215  unless  the 
context  clearly  requires  otherwise,  the 
following  abrasive  wheel  machinery 
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lemu  shall  hare  the  meaiungs  prescribed  toartb  T  diuiauion.  To  sddlMnn,  when  un- 
In  this  nameranh  thresded  hole  waeele  are  epe««rd,  the  Inside 

.1.  ^Soimr't.^srui.sra^'e"*’ 


In  this  parmgranh 

<1)  “Type  1  straight  wheels’*  means 
wheels  having  diameter,  thickness,  and 
hole  sire  dimensions,  and  they  should  be 
used  only  on  the  periphery.  Type  1 
w  heels  ^lali  be  mounted  between  flanges 

t.ncfTATioN-  Hole  dimension  (H)  should 
not  be  gremter  then  two*thtrd8  Of  wh^l 
diemeter  dimension  (D|  for  precision,  cylin- 
drlcel.  cenierleae.  or  eurfeoe  grtodlng  applU 
cations.  Mexlmum  bole  etfo  for  all  other 
sppllcstlone  ehould  c.ot  exceed  one-hslf 
soeel  di^oieter. 


TYPF;  I  STRAIGHT  WHKKT^ 


I'tnpktnl  gnt-.dtnf  vheW  Ssviiie  •  4*»mf(er, 
thxekwi  srS  k»U. 

(2)  “Type  2  cylinder  wheels”  means 
A  heels  having  diameter,  wheel  thicltness, 
and  rim  thickness  dimensions.  Grinding 
Is  performed  on  the  rim  face  <mly.  dlraen- 
•don  W.  Cylinder  wheels  may  be  plain, 
plate  mounted,  inserted  nut.  or  of  the 
orojecting  stud  type. 

Limit A170N:  Rim  holgbt.  T  dlmeoxton.  It 
generally  equal  to  or  greater  tban  rtm  ttuefc- 
nest.  W  dimentlon 

Ftgnre  Ko.  0-2 
TYI'K  2  GYMNDKR  WHEKI.S 


ri3ure  Ho,  0-3 

TVRK  6  STRAIGHT  CUR  WHEKI.S 


-  w 

:  ^ _ L 

1 

1 

1 

1 

I 

1 

J 

Typr  t  —  Whetl 

Siir  grinding  ukrel  having  «  diom^(«r.  a;irf 

h»tr  with  one  oido  ntraight  or  fiat  and  the  ejfpooitr 
aide  rteeoMd.  Thii  type,  hawevtr,  dtfert  from  Type  S 
tN  Itof  tlir  grinding  it  performed  •!(  (Ju  iced  of  the 
ahraoioe  rrrdlrd  tp  the  iifferenee  hetn-een  the  dt- 
ameier  of  the  reeett  and  (ke  ontotde  Am-neter  of  the 
wheet.  therefore,  the  woU  dtmeneion  *'H’"  take* 
preeedenre  oier  the  diameter  of  the  rreeos  M  «n 


<4)  “Type  11  flaring  cup  wheels”  mean 
wheels  having  double  diame  ter  dimen¬ 
sions  D  and  J.  and  in  addition  have 
thickness,  hole  size,  rim  and  back  thick¬ 
ness  dimensions.  Grinding  is  always  per¬ 
formed  on  rim  face.  W  dimension.  Type 
11  wheels  are  subject  to  all  Umitailona 
of  use  and  mounting  listed  for  type  6 
straight  sided  cup  wheels  definition. 

Limitation:  Minimum  back  thlcknets,  E 
dimension,  should  not  bo  le.;s  than  one- 
fourth  T  dimension.  In  addition  when  un¬ 
threaded  bole  wheels  are  specified  the  Inside 
fiat.  K  dimension,  shall  be  large  enough  to 
accommodate  a  suitable  flange. 

Figure  No.  0-4 

TYPE  11  FLARINC;  ITP  WHEELS 


(3)  “Type  6  straight  cup  wheels” 
means  wheels  having  diameter,  thin¬ 
ness.  hole  size,  rim  thickness,  and  back 
thickness  dimensions.  Grinding  Is  always 
performed  on  rim  face.  W  dimension. 

LnOTATTOM:  kftnlniMm  back  thleknesi.  ■ 
dimanslo'i  should  not  ba  leas  than  cae- 
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<e)  As  used  in  1910.216,  unless  the 
context  clearty  requires  otherwise,  the 
following  mills  and  calendars  to  the 
rubber  and  plastic  Industries  terms  shall 
have  the  meanings  prescribed  in  this 
paragraph 

(1>  ”Blte**  means  the  nip  point  be¬ 
tween  any  two  Inrunnlng  roUa. 

(2i  **Calender”  means  a  machine 
equipped  with  two  or  more  metal 
revolving  bi  opposite  directions  and  used 
for  continuously  sheeting  or  plying  up 
nibber  and  plastics  compounds  and  for 
frictloning  or  costing  materials  with 
rubber  and  plastics  compounds. 

(31  “MIU"  means  a  machine  consist¬ 
ing  of  two  adjacent  metal  rolls,  set  horl- 
eontsdly.  which  revolve  In  opposite  direc¬ 
tions  (le..  toward  each  other  as  viewed 
from  above)  used  for  the  mechanical 
working  of  rubber  and  plastics  com¬ 
pounds. 

(d)  As  used  Id  1 1910J17.  unless  the 
context  clearly  requires  otherwise,  the 
followlnc  power  press  terms  ehalJ  have 
the  meaning  prescribed  to  this 
paragraph. 

(1)  “Antirepeat”  means  the  part  of 
the  clutch/brakr  control  system  designed 
to  Umlt  the  press  to  a  single  stroke 
if  the  tripping  means  is  bdd  operated. 
Autirepeat  requires  release  of  »U  tripping 
mechanisms  before  another  stroke  can  be 
initiated.  “AnUrepeat”  is  also  called 
single  stroke  reset  or  reset  circuit. 

i3)  “Brake”  means  the  meohanlsm 
ased  on  a  mechanical  power  press  to 
stop  and/or  bold  the  crankshaft,  either 
directly  or  through  a  gear  train,  when 
the  clutch  is  disengaged. 

(3>  “Bolster  plate”  means  the  plate 
attached  to  the  top  of  the  bed  of  the 
prebs  having  diUled  holes  or  T-slots  for 
titachiiig  the  lower  die  or  die  shoe. 

<4)  “Clutch”  means  the  couiHlng  mech- 
Anism  used  on  a  mechanical  power 
press  to  couple  the  flywheel  to  the  crank- 
5haft.  either  directly  or  Uirougb  a  gear 
train. 

«S>  “Pull  revolution  clutch”  means  a 
type  of  clutch  that,  when  tripped,  cannot 
be  disengaged  until  the  crankshaft*  has 
completed  a  full  revolution  and  the  press 
slide  s  full  stroke. 

i6>  “Pari  revolution  clutch”  means  a 
type  of  clutch  that  can  be  disengaged  at 
any  point  before  the  crankshaft  has 
completed  a  full  revolution  and  the  press 

llde  a  full  stroke. 

(T>  “Direct  drive*  means  the  type  of 
driving  arrangement  wherein  no  clutch 
id  a-cd;  coupling  and  decoupling  of  the 


driving  torque  Is  accomplished  by  ener- 
slzation  and  deenergization  of  a  motor. 
Even  though  not  employing  a  cluteh.  di¬ 
rect  drives  match  the  operational  char¬ 
acteristics  of  “part  revolution  clutches” 
because  the  driving  power  may  be  dis¬ 
engaged  during  the  stroke  of  the  press. 

(8)  “Concurrent”  means  acting  In 
conjunction,  and  is  used  to  describe  a 
situation  wherein  two  or  more  controls 
exist  In  an  operated  condition  at  the 
same  time. 

(9)  ’’Continuous”  means  uninter¬ 
rupted  multiple  strcdies  of  the  slide  with¬ 
out  intervening  stops  (or  other  clutch 
control  action)  at  the  end  of  individual 
strokes. 

(10)  “Counterbalance”  mPAnx  the 
mechanism  that  is  used  to  bainnre  or 
support  the  weight  of  the  conneettag 
rods,  slide,  and  slide  attachments. 

(11)  “Device”  means  a  press  control 
or  attachment  that: 

<i)  Restrains  the  operator  from  In¬ 
advertently  reaching  into  the  point  of 
operation,  or 

(U)  Prevents  normal  press  operatlwi 
if  the  operator's  hands  are  Inadvertently 
within  the  point  of  os>eration.  or 

(111)  Automatically  withdraws  the 
operator's  bands  If  the  operator's  hands 
are  Inadvertently  within  the  point  of 
operation  as  the  dies  close. 

(12)  “Presence  sensing  device”  mmmnn 
i  device  deigned,  constructed  and  ar¬ 
ranged  to  creatca  sensing  fleld  or  area 
and  to  deactivate  the  clutch  control  of 
the  preas  when  an  operator's  hand  or  any 
other  parts  of  his  body  is  within  sueh 
fleld  or  area. 

(13)  “Gate  or  movable  ba.’’rier  device” 
means  a  movable  barrier  arranged  to  en¬ 
close  the  point  of  operation  before  the 
press  stroke  can  be  started. 

(14>  “Holdout  or  restraint  device*’ 
means  a  mechanism,  including  attach¬ 
ments  for  operator's  hands,  that  when 
anchored  and  adjusted  prevent  the  op¬ 
erator's  hands  from  entering  the  point 
of  operation 

(15)  “Pull-out  device”  mean.s  a  mech¬ 
anism  attached  to  the  operator’s  hands 
and  connected  to  the  upper  die  or  sUde 
of  the  press,  that  Is  designed,  when 
properly  adjusted,  to  withdraw  the  oper- 
ator'a  hands  as  the  dies  close,  if  the  op¬ 
erator's  bands  are  Inadvertently  within 
the  point  of  operation 

(16)  “Sweep  device”  means  a  single 
or  double  arm  (rod)  attached  to  the  up¬ 
per  die  or  slide  of  the  press  and  designed 
to  move  tlie  operator’s  bands  to  a  safe 


(.5)  “Modifled  types  $  and  U  wheels 
(terrazzo)  ”  mean  some  type  6  and  11  cup 
wheels  \istt6  in  the  terrasao  trade  having 
tapered  K  dimensions  to  match  a  special 
tapered  flange  furnished  by  the  machine 
builder. 

LtMiTX-noN:  Thei»  wticelx  shall  be  mounted 
only  with  a  special  tapered  flange 


J  \  J  t  .  1 


(6)  “Types  27  and  28  depressed  center 
wheels”  mean  wheels  having  diameter, 
thickness,  and  hole  size  dimensions.  Both 
types  are  reinforced,  organic  bonded 
wheels  having  offset  hubs  which  permit 
side  and  peripheral  grinding  operations 
without  Interference  with  the  mounUng 
’Type  27  wheels  are  manufactured  with 
flat  grinding  rims  permlttLng  notching 
and  cutting  operations  Type  26  wheels 
have  saucer  siiaped  grinding  rims. 

<1)  lamitattons:  Special  supporting, 
back  adapter  and  inside  flange  nuts  are 
required  for  the  proper  mounting  of  these 
types  of  wheels  subject  to  limitations  of 
i  1910.215(C)(4)  (t)  and  (ID 

(ii>  Mounts  which  are  affixed  to  the 
wheel  by  the  manufacturer  may  not  re¬ 
quire  an  inside  nut  and  shall  not  be  re¬ 
used. 

(7)  ’’Type  27A  depressed  center,  cut¬ 
ting-off  wheels"  mean  wheels  hadng  di¬ 
ameter.  thickness,  and  hole  size  dimen¬ 
sions.  They  are  reinforced,  organic  bond¬ 
ed.  offset  hub  type  wheels,  usually  16 
Inches  diameter  and  larger,  specially  de¬ 
signed  for  use  on  cutting-off  machines 
where  mounting  nut  or  outer  flange  in¬ 
terference  cannot  be  tolerated 

Limitations:  6es  8  10i0.215(cj  (1). 

<8)  “Surface  feet  per  minute"  (s.f.p.m  * 
means  the  distance  in  feet  any  one  abra¬ 
sive  grain  <m  the  peripheral  surface  of 
a  grinding  wheel  travels  In  1  minute. 
Surface  Feet  Per  Minute  ^ 

3.1416xdiameter  in  tnchesxr.p.m 


362  X  diameter  In  inches  x  r.p.m 
Examples;  (a)  34-tach  diameter  wheel 
t.OOO  reToiuUool  per  minute.  Surface  Feet 
per  minute  .362x24xl/)00=8.28B  ■.f  p.m 


(b)  13-(acti  diameter  wheel.  1.000  reeolu- 
ttoos  per  mtaute.  Surface  ^et  per  minute 
263x  I3xin00:=3.144 e.f.pjn. 

(9)  “FTanges”  means  collars,  discs  or 
plates  between  which  wheels  are  mounted 
and  are  referred  to  as  adaptor,  sleeve, 
or  back  up  type  Bee  paragraph  <c)  of 
I  1910.315  for  full  description. 

(10)  “Snagging”  means  grinding 
which  removes  relatively  large  amounts 
of  material  without  regard  to  close  toler¬ 
ances  or  surfai^  finish  requirements. 

(11)  “Off-hand  grinding”  means  the 
grinding  of  any  material  or  part  which  Is 
held  m  the  operator’s  hand. 

(12)  “Safety  guard*’  means  an  enclo¬ 
sure  designed  to  restrain  the  pieces  of 
the  grinding  whe^  and  fumtsh  all  pos¬ 
sible  protection  in  the  event  that  tlie 
wheel  Is  broken  in  operation  See  para¬ 
graph  (b>  off  1910  215. 

(13)  “Cutting  off  wheels”  mean  wheels 
having  diameter  thickness  and  hole  size 
dimensions  and  are  subject  to  all  limita¬ 
tions  of  mounUng  and  use  listed  for  type 
1  wheels,  the  definition  in  subparagraph 
(1)  of  this  paragraph  and  paragraph  (d) 
of  S  1910.215.  They  may  be  steel  centered, 
diamond  abrasive  or  organic  bonded 
abrasive  of  the  plain  or  reinforced  type 

(1)  Limitation;  Cutting  off  wheels  are 
recommended  only  for  use  on  specially 
designed  and  fully  guarded  machines  and 
are  subject  to  the  following  maximum 
thickness  and  hole  size  limitations. 

Max 

thickneu 

Wbe«)  dl&mcur.  (iacA) 

6  inch  and  nnaller _ 

Larger  tban  6  inebes  to  13  Inehos......  % 

Larger  than  II  Inehsa  to  33  Inchet _ % 

Larger  than  23  Inches... _ .......  ^ 

(il)  Maximum  hole  size  for  cutting- 
off  wheels  should  not  be  larger  than  ^- 
wheel  diameter. 

( 14 )  “Abrasive  wheel”  means  a  cutting 
tool  consisting  of  abrasive  grains  held 
together  by  organic  or  Inorganic  bonds 
Diamond  and  reinforced  wheels  are 

Included. 

(15)  “Organic  wheels”  means  wheels 
which  are  bonded  by  means  of  an  organic 
material  such  as  resin,  nibber.  shellac,  or 
other  similar  bonding  agent. 

(16)  ’  Inorganic  wheels”  means  wheels 
which  are  bonded  by  means  of  Inorganic 
material  such  as  clay,  glass,  porcelain, 
sodium  silicate,  magnesium  oxychloride, 
or  metal  Wheels  bonded  with  clay,  glass, 
porcelain  or  related  ceramic  materials 
are  characterized  as  “vltrtfled  bonded 
wheels.” 


position  as  the  dies  close.  If  the  opera¬ 
tor's  hands  are  Inadvertently  within  the 
point  of  operation. 

(17)  “Two  hand  control  device”  means 
a  two  hand  trip  that  lurther  requires  eoD^ 
current  pressure  from  both  bands  of  the 
operator  during  a  substantial  part  of  the 
dle-closiog  portion  of  the  stroke  of  the 
press. 

( 18)  “Die”  means  the  tooling  used  In  a 
press  for  cutting  or  forming  material.  An 
upper  and  a  lower  die  make  a  oompicte 
set- 

(19)  “Die  builder”  means  any  person 
who  builds  dies  for  power  presses. 

(20)  “Die  set”  means  a  tool  holder  hdd 
in  alignment  by  guide  posts  and  bushings 
and  consisting  at  a  lower  shoe,  an  upper 
shoe  or  punch  bolder,  and  guide  posts 
and  bushings. 

(21)  “Die  setter  ”  means  an  Individual 
who  places  or  removes  dies  In  or  from 
mechanical  pewsr  presses,  and  who.  as  a 
part  of  his  duties,  makes  the  necessary 
adjustments  to  cause  the  tooling  to  func¬ 
tion  properly  and  safely. 

(22)  “Die  setting "  means  the  process 
of  placing  or  removing  dies  in  or  from 
a  mechanical  power  press,  and  the  proc¬ 
ess  of  adjusting  the  dies,  other  tooling 
and  safeguarding  means  to  eause  them 
to  function  property  and  safely 

(23)  “Die  shoe”  means  a  plate  or  block 
urK)n  which  a  die  holder  Is  mounted.  A 
die  shoe  functions  primarily  as  a  base 
for  the  complete  die  assembly,  and.  when 
used,  is  bolted  or  clamped  to  the  bolster 
plate  or  the  face  of  slide. 

(24)  “Ejector”  meons  a  mechanism 
for  removing  work  or  material  from  be¬ 
tween  the  dies. 

(26>  "Face  of  slide”  means  the  bot¬ 
tom  surface  of  the  slide  to  which  the 
punch  or  upper  die  is  generally  attached 

(26)  “Feeding’'  means  the  process  of 
placing  or  removing  material  within  or 
from  the  point  of  operation 

•  27)  “Automatic  feeding”  means  feed¬ 
ing  wherein  the  material  or  part  being 
processed  Is  placed  within  or  removed 
from  the  point  of  operation  by  a  method 
or  meam  not  requiring  action  by  an 
operator  on  each  stroke  of  the  press. 

(28)  “Semiautomatic  feeding”  means 
feeding  wherein  the  matertml  or  part 
being  processed  Is  placed  within  or  re¬ 
move  from  the  point  of  operation  by  an 
auxiliary  means  controlled  by  operator 
on  each  stroke  of  the  presa 

(29)  “Manual  feeding"  means  feeding 
wherein  the  material  or  part  being  proc¬ 


essed  Is  handled  by  the  operator  on  each 
stroke  of  the  press. 

(SO)  “Foot  control”  means  the  fool 
operated  control  mechanism  deelgned  to 
be  used  with  a  cluteh  or  clutch/brmke 
control  system. 

(31 )  “Foot  pedal”  means  the  foot  oper¬ 
ated  lever  designed  to  operate  the  me¬ 
chanical  linkage  that  trips  a  full  iwvo- 
luUon  clutch. 

(32)  “Guard”  means  a  barrier  that 
prevents  entry  of  the  operator's  hands  or 
Angers  Into  the  point  of  operation. 

(33)  “Die  enclosure  guard”  means  an 
enclosure  attached  to  the  die  shoe  or 
stripper,  or  both.  In  a  flx^  position. 

(34)  “Fixed  barrier  gxiard’’  means  a 
die  space  barrier  attached  to  the  press 
frame. 

(35)  “Interlocked  press  barrier  guard” 
means  a  barrier  attached  to  the  preu 
frame  and  Interlocked  so  that  the  press 
stroke  cannot  be  started  normally  unless 
the  guard  Itself,  or  Its  hinged  or  movablt 
sections,  enclose  the  point  of  operation 

(36)  “Adjustable  barrier  guard”  means 
a  barrier  requiring  adjustment  for  each 
job  or  die  setup. 

(37)  “Guide  post”  means  the  pin  at¬ 
tached  to  the  upper  or  lower  die  shoe, 
operating  within  the  bushing  on  the  op¬ 
posing  die  shoe,  to  maintain  the  align¬ 
ment  of  the  upper  and  lower  dies. 

(38)  “Rand  feeding  tool”  means  any 
hand  held  tool  designed  for  placing  or 
removing  material  or  parts  to  be  proc¬ 
essed  within  or  from  the  point  of 
operation. 

(39)  “Inrn”  mesns  as  Intermittent 
motion  iMparted  to  the  slide  (on  ma¬ 
chines  using  part  revolution  clutches) 
by  momentary  operation  of  the  “Inch** 
operating  means  Operation  of  the 
“Inch”  operating  means  engages  the 
driving  clutch  eo  that  a  small  portkm  of 
one  stroke  or  Indefinite  stroking  can  oc¬ 
cur.  depending  upon  the  length  of  tim> 
the  “Inch”  operating  aieans  Is  held! 
operated.  ”lneh”^  Is  a  function  used  bf 
the  die  setter  for  setup  of  dies  and  tool¬ 
ing.  but  Is  not  intended  for  me  durti^ 
production  operations  by  the  operator. 

(40)  “Jog”  means  an  Intermittent  mo- 
tkm  Imparted  to  the  slide  by  momentary 
operation  of  the  drive  motor,  after  the 
clutch  U  engaged  with  the  flywheel  at 
rest. 

(41)  “Knockout”  means  a  mrchanism 
for  releasing  material  from  either  die. 

(43)  ’Xlltout”  means  the  mechanism 
also  known  as  knockout. 
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<43>  •Op€rato''s  station”  means  the 
complete  couip.emenl  ol  controls  useo  by 
or  available  to  an  operator  on  a  given 
operation  lor  stroking  the  prcaa. 

i44>  Pinch  point’  means  any  point 
other  than  the  point  of  operation  at 
which  It  IS  possible  for  a  part  of  the  body 
to  be  caught  between  the  moving  parU 
of  a  press  or  auxiliary  equipment,  or  be¬ 
tween  moving  and  stationary  parts  of  a 
press  or  auxiliary  equipment  or  between 
the  material  and  moving  part  or  parts 
of  Uie  press  or  auxiliary  equipment. 

(451  “Point  of  operation”  means  the 
a’-ea  of  the  press  where  material  la 
actually  posiUoned  and  work  is  being  per¬ 
formed  during  any  process  such  as  shear¬ 
ing.  puiKhmg.  foraiiHg.  or  asscmbilag. 

.46)  “Press  ’  nurms  a  mechanically 
powered  machine  that  shears,  punchea. 
forms  or  aasei-^bics  melal  or  other  mate- 
rial  by  means  of  cutting,  shaping,  or  com¬ 
bination  dies  attached  to  slides.  A  press 
consists  of  a  stationary  bed  or  anvil,  and 
a  slide  <or  slides)  hamg  a  controlled 
reciprocating  motion  toward  and  away 
from  the  bed  surface,  the  slide  being 
guided  in  a  deftniU  path  by  the  frame 
of  the  press. 

(41)  ’Repeat"  means  sn  unintended 
or  unexpected  successive  stroke  of  the 
press  resulting  from  a  mallunctKXi. 

<48>  “Safety  block”  means  a  prop 
that,  when  ln.scrted  between  the  upper 
and  lower  dies  or  between  the  bolster 
plate  and  the  face  of  the  slide,  preveau 
the  slide  from  failing  of  Its  own 
deadweight. 

(49)  '  Single  stroke"  means  one  com¬ 
plete  stroke  of  the  slide,  usually  initiated 
from  a  full  open  <or  up)  position,  fol¬ 
lowed  by  closing  »cr  down),  and  then  a 
return  to  the  full  open  position. 

(50)  “Single  stroke  mechanism" 
me^ns  an  arrangement  used  oo  a  full 
revolution  clutch  to  limit  the  travel  of 
the  slide  to  one  complete  stroke  at  each 
engagement  of  the  clutch. 

(51)  “Slide”  means  the  main  recipro¬ 
cating  press  member.  A  slide  la  also  called 
a  ram.  plunger,  or  platen. 

•  52 »  Stop  control"  means  an  operator 
control  designed  to  Immediately  deaett- 
vate  the  club  h  control  and  activate  the 
brake  to  stop  slide  motion. 

(53  V  Stripper”  means  a  mechanism  or 
die  part  for  removing  the  parts  or  mate- 
nal  from  the  punch 

(54)  “Stroking  selector"  means  the 
part  of  the  clutch  brake  conuol  that  de¬ 
termines  the  type  of  stroking  when  the 


operating  means  is  actuated.  'Hie  strok¬ 
ing  selector  generally  Includes  positions 
for  “Off  (Clutch  Control),  “Inch." 
’Single  Stroke,"  and  “Continuous"  (wbeii 
C<mtinuous  Is  furnished) . 

(55)  "Trip  or  (tripping)"  means  acti¬ 
vation  of  the  clutcli  to  “nm"  Jie  press. 

(56)  ’’Turnover  bar”  means  a  bar  used 
in  die  setting  to  manually  turn  the 
crankshaft  of  tlie  press. 

(57)  “Two-hand  trip"  means  a  cl’jtch 
actuating  means  requiring  the  concur¬ 
rent  use  of  both  hands  of  the  operator  to 
trip  the  press. 

(58)  “Unitized  tooling”  means  a  type 
of  die  m  which  the  upper  and  lower  mem¬ 
bers  are  incorporated  Into  a  selfcotiialned 
umt  so  ai  ranged  as  to  hold  the  die  mem¬ 
bers  in  alignment 

(59»  "Control  system"  means  sensors, 
manual  Input  and  mode  selection  ele¬ 
ments.  Interlocking  and  decision-making 
circuitry,  and  output  elements  to  tlie 
press  operating  mechanism. 

i60)  "Brake  monitor"  means  a  sen-sor 
designed,  constructed,  and  arranged  to 
monitor  the  effectiveness  of  the  press 
braking  system. 

(e)  As  used  In  f  1910  218.  unless  the 
context  clearly  requires  otherwise,  the 
following  forging  and  hoi  metal  terms 
shall  have  the  meaning  prescribed  in  this 
paragraph 

(1)  "Forging”  means  the  product 
of  work  on  metai  formed  to  a  desired 
shape  by  impact  or  pressure  in  hammers, 
forging  machines  <upeetters>.  presses, 
rolls,  and  related  forming  e<}ulpment. 
Forging  hammers,  counterblow  equip¬ 
ment  and  high-energy-rate  forging  ma¬ 
chines  Impart  Impact  to  the  workpiece, 
while  most  other  types  of  forging  e^p- 
ment  impart  squeeze  pressure  In  shaping 
the  stock.  Borne  metals  can  be  forged  at 
room  temperature,  but  the  majority  of 
metals  are  made  more  piasUc  for  forging 
by  heating. 

(8)  "Open  framehammers  (or  bla^- 
smith  hammer!)"  mean  hammers  used 
primarily  for  tb<^  shaping  of  forgings  by 
means  of  impact  with  flat  dies.  Open 
frame  hammera  goierally  are  so  eon- 
structed  that  the  anvil  assembly  Is  sep¬ 
arate  from  the  operating  mechanism  and 
machine  supports;  U  rests  on  Its  own 
Independent  foundation.  Certain  excep¬ 
tions  are  forging  hammers  made  with 
frame  mounted  (Xi  the  anvU:  e.g..  tbs 
smaller,  single-frame  hammers  are  usu¬ 
ally  made  with  the  anvil  and  frame  la 
noe  piece. 


(3)  "Steam  hammers"  mean  a  type  of 
drop  hammer  where  the  ram  Is  raised 
for  each  btroke  by  a  double-action  steam 
cylinder  and  the  energy  delivered  to  the 
workpiece  Is  supplied  by  the  velocity  and 
weight  ol  the  ram  and  attached  upper 
die  driven  downward  by  steam  pressure. 
Energy  delivered  during  each  stroke  may 
be  varied. 

(4)  "Gravity  hammers"  mean  a  class 
of  forging  hammer  wherein  energy  for 
forging  Is  obtained  by  the  mass  and 
velocity  of  a  freely  falling  ram  and  the 
attached  upper  (lie.  Examples:  board 
hammers  and  air- lift  hammers. 

(5)  "Forging  presses”  mean  a  class 
of  forging  equipment  wherein  the  shap¬ 
ing  of  metal  between  dies  is  performed 
by  mechanical  or  hydraulic  pressure,  and 
usually  Is  accomplished  with  a  single 
work5troke  of  the  press  for  each  die 
station. 

(6)  "Trimming  presses"  mean  a  class 
of  auxiliary  forging  equipment  which  re¬ 
moves  flash  or  excess  metal  from  a  forg¬ 
ing.  This  trimming  operation  can  also 
be  done  cold,  as  can  coining,  a  product 
sizing  operation. 

(7)  "Ulgh-energy-rate  forging  ma¬ 
chines"  mean  a  class  of  forging  equlp- 
cnent  wherein  high  ram  velocities  result¬ 
ing  from  the  sudden  release  of  a  com¬ 
pressed  gas  against  a  free  piston  Impart 
Impact  to  the  workpiece. 

(8)  "Forging  rolls"  mean  a  class  of 
auxiliary  forging  equipment  wherein 
stock  is  shaped  between  power  driven 
rcUs  bearing  contoured  dies.  Usually  tised 
for  preforming,  roll  forging  la  often  em¬ 
ployed  to  reduce  thickness  and  increase 
length  of  stock. 

(9)  “Ring  rolls"  mean  a  class  for  forg¬ 
ing  equipment  used  for  shaping  weldlesa 
rings  from  pierced  discs  or  thlck-waUed. 
ring-shaped  blanks  between  rolls  which 
control  wall  thickness,  ring  diameter, 
height  and  aontour. 

(10)  "Bolt-headers"  mean  the  same  as 
an  upsetter  or  forging  machine  except 
that  the  diameter  of  stock  fed  into  the 
machine  la  much  smaller,  l.e.,  commonly 
three-fourths  inch  or  less. 

(11)  Rivet  making  machines  mean  the 
same  as  upaetters  and  boltheadera  when 
producing  rivets  with  stock  diameter  ol 
1-lnch  or  more  Rivet  making  with  less 
than  1-lnch  diameter  is  usually  a  cold 
forging  operation,  and  therefore  not 
•ncluded  in  this  subpart. 

(12)  Upsettera  (or  forging  machines, 
or  headers)  type  of  forging  equipment, 
related  to  the  mechanical  press,  in  which 


the  main  forming  energy  is  applied  hori¬ 
zontally  to  the  workpiece  which  Is 
gripped  and  held  by  prior  action  of  the 
dies 

(f>  As  used  In  I  1910.219,  unless  the 
context  clearly  requires  otherwt<(e.  the 
following  mechanical  power-transmis¬ 
sion  guarding  terms  shall  have  the  mean¬ 
ing  prescribed  in  this  paragraph. 

(1)  "Belts"  include  all  power  trans¬ 
mission  belts,  such  as  flat  belts,  round 
belts,  V- belts,  etc.,  unless  otherwise 
specifled. 

(2)  "Belt  shifter"  means  a  device 
for  mechanically  shifting  belts  from  tight 
to  loose  pulleys  or  vice  versa,  or  for 
shifting  belts  on  cones  of  speed  pulleys. 

(3)  "Belt  pole"  (sometimes  called  a 
"belt  shipper"  or  "shipper  pole,")  means 
a  device  used  In  shifting  belts  on  and  off 
fixed  pulleys  on  line  or  countershaft 
wliere  there  are  no  loose  pulleys. 

(4)  "Exposed  to  contact"  means  that 
the  locration  of  an  object  is  such  that 
a  person  is  likely  to  come  Into  contact 
with  it  and  be  injured. 

(5)  "Flywheels"  include  flywheels, 
balance  wheels,  and  flywheel  pulleys 
mounted  and  revolving  on  crankshaft 
of  engine  or  other  shafting. 

(6>  “Maintenance  runway"  means  any 
permanent  runway  or  platform  used  for 
oiling,  maintenance,  running  adjust¬ 
ment.  or  repair  work,  but  not  for 
passagew'ay. 

(7)  "Nip-point  belt  and  pulley  guard" 
means  a  device  which  encloees  the  puWey 
and  is  provided  with  rounded  or  rolled 
edge  slots  through  which  the  belt  passes. 

<B)  "Point  of  operation"  means  that 
point  at  which  cutting,  shaping,  or  form¬ 
ing  is  accomplished  upon  the  sUKk  and 
Shalt  include  such  other  points  as  may 
offer  a  hazard  to  the  operator  in  Insert¬ 
ing  or  manipulating  the  stock  in  the 
(^ration  of  the  machine. 

(9)  "Prime  movers"  Include  steam, 
gas.  oil,  and  air  engines,  motors,  steam 
and  hydraulic  turbines,  and  other  equip¬ 
ment  used  as  a  source  of  power. 

(10)  “Sheaves"  mean  grooved  pulleys, 
and  shall  be  so  classified  unless  used  as 
flywheels. 

1 39  FR  23502.  June  27.  1974.  M  amended  at 
39  PR  41846.  Dec.  3  1974] 

fi  1910.212  General  requiremrnU  for  all 
machinee. 

(a)  Machine  guarding — (1)  Typee  of 
guarding.  One  or  more  methods  of 
machine  guarding  shall  be  provided  to 
protect  the  operator  and  other  employees 


Chapter  XVII — Occupational  Safety  and  Health  Admin.  8  1910.81 
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In  the  machine  area  from  hazards  such  as 
those  created  by  point  of  operation, 
ingomg  nip  potnu.  rcuung  pans,  flying 
ch>p5  and  sparks.  Examples  of  guarding 
mi-Lhods  are — barrier  guards,  two-hand 
tripping  devices,  eiectromc  safety  devices, 
etc. 

<2»  General  rcQuirements  for  machine 
guard*  Guards  shaU  be  af^ed  to  the 
machine  where  possible  and  secured  clse- 
ahere  If  for  any  ^aeon  attachment  to  the 
mactime  is  not  possible.  The  guard  shall 
be  such  ihrtt  it  does  not  offer  an  accident 
hazard  in  itself  . 

;3»  Point  of  operatiun  guarding.  (1) 
Point  of  operation  is  the  a*-ea  on  a  ma¬ 
chine  where  work  is  actually  performed  I 
upon  the  material  t-eing  processed. 

1 11 1  The  point  of  opeiation  of  machines 
whose  operation  exposes  an  employee  to 
injury,  shall  be  guarded.  The  guarding 
device  shall  be  in  e  nformity  with  any 
appropriate  standards  tnerefor.  or.  In  the 
absence  of  applicable  npecifle  standards, 
shall  be  so  desimed  and  constructed  as 
to  pre%rnt  the  operator  from  havmg  any 
part  of  his  body  in  the  danger  zone  dur¬ 
ing  the  operating  cycle 

111)  Special  handiools  for  placing  and 
reniovu'.g  material  shall  be  such  as  to 
permit  easy  handhng  of  material  without 
the  r-perator  placing  a  hai.d  in  the  dan¬ 
ger  zone.  Such  tools  snail  not  be  In  heu 
of  utner  goarding  required  by  this  sec¬ 
tion  but  can  on<y  be  used  to  supplement 
pr  jtecUon  p^o^;ded 

Iv)  The  fcUowing  are  some  of  the 
machines  which  usually  require  point  of 
uperation  guarding 

•  a>  Guiliotme  cullers 

•  b-  Shears 

(c  '  Aliigator  shearh 
'  d  Pow  er  prease^ 

«e»  Milling  marhine.' 

(/•  Powersaws 
Jointers. 

■  h '  Portable  power  tools 
( i  >  Porming  rolls  and  calenders 
*4)  Barrels.  conU:tners.  and  drums 
Revolving  drums,  barrels,  and  containers 
shall  be  guarded  by  an  enclosure  which  is 
interlocked  with  the  drive  meehanism. 
so  that  the  barrel,  drum,  or  container 
car  not  revolve  ur.less  the  guard  en¬ 
closure  is  in  place 

<5»  Exposure  of  blades  When  the  pe¬ 
riphery  of  the  blades  of  a  fan  is  less  than 
seven  (7 '  feet  above  the  floor  or  working 
level,  the  blades  shall  be  guarded.  The 
>atard  shall  have  openings  no  larger  than 
ine-half  (V^)  inch. 

(b>  Anchoring  fixed  mocMncry.  B&a- 


chines  designed  for  a  fixed  location  shall 
be  securely  anchored  to  prevent  walking 
or  moving. 

8  1910  213  Woodworking  machinery  ro> 
quiremrnia. 

(а)  Machine  construction  general  iiy 
Each  machine  shall  be  so  constructed  as 
to  be  free  from  sensible  vibration  when 
the  largest  size  tool  U  mounted  and  run 
idle  at  full  speed 

(2)  Arbors  and  mandrels  shall  be  con- 
uructed  so  as  to  have  Orm  and  secure 
bewjmtf  and  be  free  from  play. 

The  use  of  wooden  band^^aw  wheels 
othTr  than  those  of  commercial  manu¬ 
facture  iS  prohibit^ 

(4)  Any  automaUc  cutoff  saw  that 
strokes  continuously  without  the  opera¬ 
tor  being  able  to  control  each  stroke 
shall  not  be  used. 

(5)  Saw  frames  or  tables  shall  be  con¬ 
structed  with  lugs  cast  on  the  frame  or 
with  an  equivalent  means  to  limit  the  sUe 
of  Uie  saw  blade  that  can  be  mounted, 
so  as  to  avoid  overspeed  caused  by 
mounting  a  saw  larger  than  intended. 

(б)  Circular  saw  fences  shall  be  so 
constructed  that  they  can  be  flrmiy  se¬ 
cured  to  the  table  or  table  assembly  with¬ 
out  changing  their  alignment  with  the 
saw.  For  saws  with  tilting  tables  or  tilting 
arbors  the  fence  shall  be  so  constructed 
that  it  will  remain  m  a  line  parallel  with 
the  saw.  regardless  of  the  angle  of  the 
saw  with  the  table. 

(7)  Circular  saw  gages  shall  be  so  con¬ 
structed  as  to  slide  In  grooves  or  tracks 
that  are  accurately  machined,  to  insure 
exact  alignment  with  the  saw  (or  all  poai- 
tlons  of  the  guide 

(8)  Kinged  saw  tables  shall  be  so  con¬ 
structed  that  the  table  can  be  flrmiy 
secured  in  any  position  and  in  true  align¬ 
ment  with  the  saw. 

(9‘)  All  belts,  pulleys,  gears,  shafts,  and 
moving  parts  shall  be  guarded  in  ac¬ 
cordance  with  the  specific  requirements 
of  {  1910.219. 

(10)  It  Is  recommended  that  each 
power-driven  woodworking  machine  be 
provided  with  a  disconnect  switch  that 
can  be  locked  in  the  off  position. 

(11)  The  frames  and  all  exposed,  non¬ 

current-carrying  metal  parts  of  portable 
electric  woodworking  machinery  oper¬ 
ated  at  more  90  volts  to  ground 

shall  be  grounded  and  other  portable 
motors  driving  electric  tools  which  are 
held  in  the  hand  while  being  operated 
shall  be  grounded  If  they  operate  at  more 


than  90  volts  to  ground  The  ground  shall 
be  provided  through  use  of  a  separate 
ground  wire  and  polarized  plug  and 
receptacle. 

<12*  For  all  circular  saws  where  con¬ 
ditions  are  such  that  there  is  a  possibility 
of  contact  with  the  portion  of  the  saw 
either  beneath  or  behind  the  table,  that 
portion  of  the  saw  shall  be  covered  with 
sn  exhaust  hood.  or.  if  no  exhaust  sys¬ 
tem  is  required,  with  s  guard  that  shall 
be  so  arranged  as  to  prevent  accidental 
contact  with  the  saw. 

( 13 )  '  Revolvmg  double  arbor  saws  shall 
be  fully  guarded  In  accordance  with  all 
the  requirements  for  circular  crosscut 
saws  or  with  all  the  requirements  for  cir¬ 
cular  ripsaws,  according  to  the  kind  of 
saws  mounted  on  the  arbors. 

(14)  No  saw.  cutter  head,  or  tool  col¬ 
lar  shall  be  placed  or  mounted  on  a 
machine  arbor  unless  the  tool  has  been 
sccarately  machined  to  size  and  shape 
to  fit  the  arbor. 

(15)  Combs  (featherboards)  or  suit¬ 
able  Jigs  shall  be  provided  at  the  work¬ 
place  for  u:>e  when  a  standard  guard  can¬ 
not  be  used,  as  In  dadoing,  grooving. 
Jointing,  moulding,  and  rabbeting. 

(b)  Machine  controls  and  equipment 
(1)  A  mpchanlcal  or  electrical  power  con¬ 
trol  shall  be  provided  on  eacii  machine 
to  make  It  possible  for  the  operator  U> 
cut  off  the  power  from  each  machine 
w’lthout  leaving  his  position  at  the  point 
of  operation. 

(2)  On  machines  driven  by  belts  and 
shafting,  a  locking-type  belt  shifter  or 
an  equivalent  positive  device  shall  be 
used 

(3)  On  applications  where  Injury  to 
the  operator  might  result  if  motors  were 
to  restart  after  power  failures,  provi¬ 
sion  shall  be  made  to  prevent  machines 
from  automatlcsdly  restarting  upon  res¬ 
toration  of  power 

(4)  Power  controls  and  operating  con¬ 
trols  should  be  located  within  easy  reach 
of  the  operator  while  he  is  at  his  regular 
work  location,  making  It  unnccessair  for 
him  to  reach  over  the  cutter  to  make 
adjustments.  This  does  not  apply  to  con¬ 
stant  pressure  controls  us^  only  for 
setup  purposes. 

(5)  On  each  machine  operated  by 
electric  motors,  positive  means  shall  be 
provided  for  rendering  such  controls  or 
devices  inoperative  whUe  repairs  or 
adjustments  are  being  made  to  the 
machines  they  control. 


(6)  Ea’ib  operating  treadle  shall  ba 
protected  against  unexpected  or  acd- 
dental  tripping. 

(7)  Feeder  attachments  shall  have  the 
feed  rolls  or  other  moving  parts  so 
covered  or  guarded  as  to  protect  the 
operator  from  hazardous  points. 

(c)  Hand- fed  ripsaws.  (1)  Each  cir¬ 
cular  hand-fed  ripsaw  shall  be  guarded 
by  a  hood  which  shall  completely  en¬ 
close  that  portion  of  the  saw  above  the 
table  and  ^at  portion  of  the  saw  above 
the  material  being  cut.  The  hood  and 
mounting  shall  be  arranged  so  that  the 
hood  will  automatically  adjust  itself  to 
the  thickness  of  and  remain  In  contact 
with  the  material  being  cut  but  it  shall 
not  offer  any  considerable  resistance  to 
insertion  of  material  to  saw  or  to  pas¬ 
sage  qf  the  material  being  sawed.  The 
hood  shall  be  made  of  adequate  strength 
to  resist  blows  and  strains  incidental  to 
reasonable  operation,  adjusting,  and 
handling,  and  shall  be  so  designed  as  to 
protect  the  operator  from  flying  splinters 
and  broken  saw  teeth  It  shall  be  made 
of  material  that  Is  soft  enough  so  that 
It  will  be  unlikelv  to  cause  tooth  brenk- 
age.  The  material  should  not  shatter 
when  broken,  should  be  nonexplosive, 
and  should  be  no  more  flammable  than 
wood.  The  hood  shall  be  so  mounted  as  to 
insure  that  Its  operation  will  be  positive, 
reliable,  and  in  true  alignment  with  the 
saw:  and  the  mounting  shall  be  adequate 
In  strength  to  resist  any  reasonable  side 
thrust  or  other  force  tending  to  throw 
it  out  of  line. 

(2)  Bach  hand-fed  dreular  ripsaw 
shall  be  furnished  with  a  spreader  to  pre¬ 
vent  material  from  squeeang  the  saw  or 
being  thrown  back  on  the  operator.  The 
spreader  shall  be  made  of  hard  tempered 
steel,  or  Its  equivalent,  and  shall  be  thin¬ 
ner  than  the  saw  kerf.  It  shall  be  of  suf¬ 
ficient  width  to  provide  adequate  stiffness 
or  rigidity  to  resist  any  reasonable  tide 
thrust  or  blow  tending  to  bend  or  throw 
It  out  of  position  The  spreader  shall  be 
attached  so  that  It  will  remain  in  true 
alignment  with  the  saw  even  when  either 
the  saw  or  table  Is  tilted,  and  should  be 
placed  so  that  there  Is  not  more  than 
Vk-lnch  space  between  the  ereader  and 
the  back  of  the  saw  when  the  largest  saw 
is  mounted  In  the  machine.  The  provision 
of  a  spreader  In  connection  with  groov¬ 
ing.  dadoing,  or  rabbeting  is  not  required. 
On  the  cozapletioD  of  such  operations. 
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the  spreader  ihaU  be  Immediately 
replaced 

<3)  Each  hand-fed  circular  ripsaw 
shall  be  provided  with  nonkUi^Dack 
fingers  or  dogs  so  located  as  to  t^ppose 
the  tlirust  or  tendency  of  the  si‘W  to 
pick  up  the  material  oi  to  throw  It  back 
toward  the  operator.  They  shall  be  de¬ 
signed  to  provide  adequate  holding  power 
for  ^  the  thicknesses  of  materials  being 
cut 

(di  Hand-fed  crosscut  table  taws.  <lt 
Each  circular  crosscut  table  saw  shall  be 
guarded  by  a  hood  wluch  shall  meet  all 
the  requirements  of  paragraph  (c>  (1>  of 
this  section  for  hoods  for  circular 
ripsaws. 

<3>  Each  circular  crosscut  saw  should 
also  be  provided  with  a  spreader  which 
should  meet  all  the  requirements  of  par¬ 
agraph  <c)  421  of  this  section. 

<e)  Circular  resaws,  di  Each  circular 
resaw  shall  be  guarded  by  a  hood  or 
slileld  of  metal  above  the  saw.  This  hood 
or  shield  .shall  be  so  designed  as  to  guard 
against  danger  from  flying  splinters  or 
broken  saw  teeth. 

i2i  Each  circular  resaw  (other  than 
.'>el(-feed  saws  with  a  roller  or  wheel  at 
back  of  the  saw>  shall  be  provided  with 
a  spreader  fastened  securely  behind  the 
saw  The  spreader  shall  be  slightly  thin¬ 
ner  than  the  saw  kerf  and  slightly 
tlucker  than  the  saw  disk. 

4f>  SeU'teed  circular  sates.  (1)  Feed 
rolls  and  saws  shall  be  protected  by  a 
hood  or  guard  to  prevent  the  hands  of 
the  operator  from  coming  In  contact  with 
the  tn-ninnlng  rolls  at  any  point.  The 
gu'ird  shall  b«  constructed  of  heavy  ma¬ 
terial  preferably  metal,  and  the  bottom 
of  the  guard  shall  come  down  to  within 
thiee-elghths  inch  of  the  plane  formed 
'  y  the  bottom  or  wo:  king  surfaces  of  the 
feed  rolls.  This  distance  *  three-eighths 
:nch>  may  be  increased  to  three- fourths 
inch,  provided  the  lead  edge  of  the  hood 
IS  extended  to  be  not  less  than  9^  inches 
in  front  of  the  nip  point  between  the 
front  roll  and  the  work. 

<2>  Each  self-feed  circular  ripsaw 
shal'  be  provided  with  sectional  non- 
kickback  fingers  for  the  full  width  of 
the  feed  rolls  They  shall  be  located  in 
frnnt  of  the  saw  and  so  arranged  as  to 
be  In  continual  contact  with  the  wood 
being  fed 

‘R»  5tthnp  cutoff  sows  The  require¬ 
ments  of  this  paragraph  are  also  appli¬ 


cable  to  sliding  cutoff  saws  mounted 
above  the  table. 

( 1 1  Each  swing  cutoff  saw  shall  be  pro¬ 
vided  with  a  hood  that  will  completely 
enclose  the  upper  hall  of  the  saw.  the 
arbor  end,  and  the  point  of  operation  at 
all  positions  of  the  saw.  The  hood  shall 
be  constructed  In  such  a  manner  and  of 
such  material  that  it  will  protect  the  op¬ 
erator  from  flying  splinters  and  broken 
saw  teeth.  Its  hood  shall  be  so  designed 
tliat  it  will  automatically  cover  the  lower 
portion  of  the  blade,  so  that  when  the 
saw  Is  returned  to  the  back  of  the  table 
the  hood  will  rise  on  top  of  the  fence, 
and  when  the  saw  is  moved  forward  the 
hood  will  drop  on  top  of  and  remain  In 
contact  with  the  table  or  material  being 
cut 

(2>  Each  swing  cutoff  saw  shall  be 
provided  with  an  effective  device  to  re¬ 
turn  the  saw  automatically  to  the  back 
of  the  table  when  released  at  any  point 
of  its  travel.  Such  a  device  shall  not 
depend  for  its  proper  functioning  upon 
any  rope.  cord,  or  spring  If  there  is  a 
counterweight,  the  bolts  supporting  the 
bar  and  counterweight  shall  be  provided 
with  cotter  pins:  and  the  counterweight 
shall  be  prevented  from  dropping  by 
either  a  bolt  passing  through  both  the 
bar  and  counterweight,  or  a  bolt  put 
through  the  extreme  end  of  the  bar.  or. 
where  the  counterweight  does  not  en¬ 
circle  the  bar.  a  safety  chain  attached 
to  It. 

(3»  Limit  chains  or  other  equally  ef¬ 
fective  devices  shall  be  provided  to  pre¬ 
vent  the  saw  from  swinging  beyond  the 
front  or  back  edges  of  the  table,  or 
bevond  a  forward  position  where  the 
gullets  of  the  lowest  saw  teetli  will  rise 
above  the  table  top. 

‘4»  Inverted  swing  cutoff  saws  shall 
be  provided  with  a  hood  that  wUi  cover 
the  part  of  the  saw  that  protrudes  aboiw 
the  top  of  the  table  or  above  the  material 
being  cut  It  shall  automatically  adjust 
Itself  to  the  thickness  of  and  remain  In 
contact  with  the  material  Mng  cut 

'h>  Radial  saws.  (1>  The  upper  hood 
shall  completely  enclose  the  upper  por¬ 
tion  of  the  blade  down  to  a  point  that 
will  tnciude  the  end  of  the  saw  arbor 
The  upper  hood  shall  be  constructed  In 
such  a  manner  and  of  such  material 
that  it  will  protect  the  operator  from  fly¬ 
ing  splinters,  broken  saw  teeth,  etc.,  and 
will  deflect  sawdust  away  from  the  op¬ 
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(k)  Tenoning  machines.  (1)  Feed 
chains  and  sprockets  of  all  double  end 
tenomng  maclunes  shall  be  completely 
enclosed,  except  for  that  portion  of  chain 
used  (or  conveying  the  stock. 

(2i  At  ttie  rear  ends  oi  frames  over 
which  feed  conveyors  run,  sprockets  and 
chains  shall  be  guarded  at  the  sides  by 
plates  projecting  beyond  the  periphery 
of  sprockets  and  the  ends  of  lugs. 

(3)  Each  tenomng  machine  shall  have 
ail  cutting  heads,  and  saws  if  used,  cov¬ 
ered  by  metal  guards.  These  guards  shall 
cover  at  least  the  unused  part  of  the  | 
periphery  of  the  cutting  head.  If  such 

a  guard  is  constructed  of  sheet  metal.  I 
the  material  used  shall  be  not  less  than 
one-sixteenth  inch  in  thickness,  and  11 
cast  Iron  is  used,  it  shall  be  not  less  than 
three-sixteenths  inch  In  thickness. 

(4>  Where  an  exhaust  system  Is  used, 
the  guard  shall  form  part  or  all  of  the 
exh.**jst  hood  and  shall  be  constructed 
of  metai  of  a  thickness  not  less  than 
that  specified  In  subparagraph  (3)  of 
this  paragraph. 

(l)  Boring  and  mortising  machines. 
(1>  Safet’  -bit  chuckr  with  no  project¬ 
ing  set  screws  shall  be  u.sed 

(2)  Bonng  bits  should  be  provided 
with  a  guard  that  will  enclose  all  por¬ 
tions  of  the  bit  and  chuck  above  the 
material  being  worked. 

(3>  The  top  of  the  cutting  chain  and 
driving  mechanism  shall  be  enclosed. 

(4)  If  there  Is  a  counierweight.  one 
of  the  following  or  equivalent  means 
shall  be  u-sed  to  prevent  its  dropping: 

(D  It  shall  be  bolted  to  the  bar  by 
means  of  a  bolt  passing  through  both  bar 
and  counterweight. 

(11)  A  bolt  shall  oe  put  through  the 
extreme  end  of  the  bar; 

(fii)  Where  the  counterweight  does 
not  encircle  the  bar.  a  safety  chain  shall 
be  attached  to  it; 

(Iv)  Other  types  of  counterweights 
shall  be  suspended  by  chain  or  wire  rope 
and  shall  travel  in  a  pipe  or  other  suit¬ 
able  enclosure  wherever  they  might  fall 
and  cause  Inju-y. 

(5i  Universal  loints  on  spindles  of  bor¬ 
ing  machines  shall  be  completely  en¬ 
closed  lo  such  a  way  as  to  prevent  acci¬ 
dental  contact  by  the  operator. 

<6)  Each  operating  treadle  shall  be 
covered  by  an  inverted  U-shaped  metal 
guard,  fastened  to  the  floor,  and  of  ade¬ 
quate  size  to  prevent  accidental  tripping 

(m)  Wood  shapers  and  similar  equip¬ 
ment  <l>  The  cutting  heads  of  each 


wood  shaper,  hand -fed  panel  raiser,  or 
other  similar  machine  not  automatical]) 
fed.  shall  be  enclosed  with  a  cage  or  ad¬ 
justable  guard  so  designed  as  to  keep  the 
operator's  hand  away  from  the  cutting 
edge.  The  diameter  of  circular  shaper 
guards  shall  be  not  less  than  the  greatest 
diameter  of  the  cutter.  In  no  case  shall  a 
warning  device  of  leather  or  other  ma¬ 
terial  attached  to  the  spindle  be  accept¬ 
able. 

(2)  Cylindrical  heads  should  be  used 
whenevej^the  nature  of  the  work  will 
permit,  i^ngle  cutter  knives  in  shaper 
heads  §hall  not  be  used  unless  properly 
balanc^ 

(3)  All  double-spindle  shapers  shall  be 
provided  with  a  spindle  starting  and 
stopping  device  for  each  spindle 

<n)  Planing,  molding,  sticking,  and 
matching  machines.  (1)  E)ach  planing, 
molding,  sticking,  and  matching  ma¬ 
chine  shall  have  all  cutting  heads,  and 
saws  if  used,  covered  by  a  metal  guard 
If  such  guard  is  constructed  of  sheet 
metal,  the  material  used  shall  be  not  less 
tham  V^6  inch  In  thickness,  and  if  cast 
iron  is  used.  It  shall  be  not  less 
three-sixteenths  Inch  In  thickness. 

(2)  Where  an  exhaust  system  Is  used, 
the  guards  shall  form  part  or  all  of  the 
exhaust  hood  and  shall  be  constructed  of 
metal  of  a  thickness  not  less  than  that 
specified  In  subparagraph  (1)  of  this 
paragraph. 

(3)  Peed  rolls  shall  be  guarded  by  a 
hood  or  suitable  guard  to  prevent  the 
hands  of  the  operator  from  coming  in 
contact  with  the  in-running  rolls  at  any 
point.  The  guard  shall  be  fastened  to  the 
frame  carrying  the  rolls  so  as  to  remain 
in  adjustment  for  any  thickness  of  stock 

(4)  Surfacers  or  planers  used  in 
thlcknessing  multiple  pieces  of  material 
simultaneously  shall  be  provided  with 
sectional  infeed  rolls  having  sufficient 
yield  in  Uie  construction  of  the  sections 
to  provide  feeding  contact  pressure  on 
the  stock,  over  the  permissible  range  of 
variation  in  stock  thickness  specified  or 
(or  which  the  machine  is  designed.  In 
lieu  of  such  yielding  sectional  rolls,  suit¬ 
able  section  kickback  finger  devices  shall 
be  provided  at  the  infeed  end. 

(o)  Profile  and  swing-head  lathes  and 
wood  heel  turning  machine.  (1)  Elach 
profile  and  swing-head  lathe  shall  have 
all  cutting  heads  covered  by  a  metal 
guard  If  such  a  guard  Is  constructed  of 
sheet  metal,  the  material  used  shall  be 
not  less  than  one-sixteenth  inch  In 


erator.  The  sides  of  the  lower  exposed 
portion  of  the  blade  shall  be  guarded 
lo  the  full  diameter  of  the  blade  by  a 
device  that  wiU  autoaiatlcaUy  adjust 
Itself  to  the  thickness  of  the  stock  and 
remain  in  contact  with  stock  being  cut 
<to  give  maximum  protection  possltte 
(or  the  operation  being  performed. 

(2>  Each  radial  saw  used  (or  ripping 
shall  be  provided  with  nonkickback  fin¬ 
gers  or  dogs  located  on  both  sides  of 
the  saw  so  as  to  oppose  the  thrust  or 
tendency  of  the  saw  to  pick  up  the  mate¬ 
rial  or  to  throw  it  back  toward  the  op¬ 
erator.  They  shall  be  designed  to  pro¬ 
vide  adequate  holding  power  for  all  the 
thicknesses  of  material  being  cut. 

(3 1  An  adjustable  stop  shall  be  pro¬ 
vided  to  prevent  the  forward  travel  of 
the  blade  beyond  the  position  necessary 
to  complete  the  cut  In  repetitive 
operations. 

<4>  Installation  shall  be  In  such  a 
manner  that  the  front  end  of  the  unit 
will  be  slightly  higher  than  the  rear,  so  as 
to  cause  the  cutting  head  to  return 
gently  to  the  starting  position  when 
released  by  the  operator. 

(5)  Elpping  and  ploughing  shall  be 
against  the  direction  in  which  the  saw 
turns.  The  direction  of  the  saw  rotation 
shall  be  conspicuously  marked  on  the 
hood.  In  addition,  a  permanent  label  not 
less  than  1  ^  inches  by  \  Inch  sltall  be 
affixed  to  the  rear  of  the  guard  at  ap¬ 
proximately  the  level  of  the  arbor,  read¬ 
ing  as  follows:  “Danger:  Do  Not  Rip  or 
Plough  Prom  This  End  ’.  Such  a  label 
should  be  colored  standard  danger  red. 

(D  flandiaiMandbondresauis.  (1)  AU 
portions  of  the  saw  blade  shall  be  «• 
closed  or  guarded,  except  for  the  woo¬ 
ing  portion  of  the  blade  between  the  bot¬ 
tom  of  the  guide  rolls  and  the  table. 
Bandssw  wheels  shall  be  fully  encased. 
The  outside  periphery  of  the  enclosure 
shall  be  solid.  The  front  and  back  of  the 
band  wheels  shall  be  either  enclosed  by 
solid  material  or  by  wire  mesh  or  per¬ 
forated  metai.  Such  mesh  or  perforated 
metal  shall  be  not  less  than  0.037  inch 
(US.  Gage  No.  20>.  and  the  openings 
shall  be  not  greater  than  tiiree-elghths 
Inch.  Solid  material  used  for  this  pur¬ 
pose  shall  be  of  an  equivalent  strength 
and  firmness.  The  guaM  for  the  portion 
of  the  blade  between  the  sliding  guide 
and  the  upper-saw-wheel  guard  shall 
protect  the  saw  blade  at  the  front  and 
outer  side  This  portion  of  the  guard 
be  self-adjusting  to  raise  and  lower  with 
the  guide.  The  upper-wheel  guard  ahau 


be  made  to  conform  to  the  travel  of  the 
saw  on  the  wheel,  and  the  top  member 
of  the  guard  should  have  at  least  a  2- 
Inch  clearance  outside  the  saw  and  be 
lined  with  smooth  material,  preferably 
metal  Effective  brakes  should  be  pro¬ 
vided  to  stop  the  wheel  in  case  of  blade 
breakage. 

(2)  Each  bandsaw  machine  shall  be 
provided  with  a  tension  control  device 
to  Indicate  a  proper  tension  for  the 
standard  saws  used  on  the  machine.  In 
order  to  assist  in  the  elimination  of  saw 
breakage  due  to  Improper  tension. 

(3)  Peed  rolls  of  band  resaws  shall  be 
protected  with  a  suitable  guard  to  pre¬ 
vent  the  bands  of  the  operator  from 
coining  In  contact  with  the  in-running 
rolls  at  any  point.  The  guard  shall  be 
constructed  of  heavy  material,  prefer¬ 
ably  metal,  and  the  edge  of  the  guard 
shall  come  to  within  three-eighths  Inch 
of  the  plane  formed  by  the  inside  face  of 
the  feed  roll  in  contact  with  the  stock 
being  cut. 

(J)  Jointers.  (1)  Each  hand-fed 
planer  and  Jointer  with  horizontal  head 
shall  be  equipped  with  a  cylindrical  cut¬ 
ting  head,  the  knife  projection  of  which 
shall  not  exceed  one-eighth  inch  beyond 
the  cylindrical  body  of  the  head. 

(2)  The  opening  in  the  table  shall  be 
kept  as  small  as  possible.  The  clearance 
between  the  edge  of  the  rear  table  and 
the  cutter  head  shall  be  not  more  than 
one-eighth  inch.  The  table  throat  open¬ 
ing  shall  be  not  more  than  2V^  Inches 
when  tables  are  set  or  aligned  with  each 
other  for  zero  cut. 

(3>  Each  hand-fed  jointer  with  a  hor¬ 
izontal  cutting  head  shall  have  an  auto¬ 
matic  guard  which  will  cover  all  the 
section  of  the  head  on  the  working  side 
of  the  fence  or  gage.  The  guard  shall 
effectively  keep  the  operator's  hand  frmn 
coming  in  contact  with  the  revolving 
knives.  The  guard  shall  automatically 
adjust  Itself  to  cover  the  unused  portion 
of  the  bead  and  shall  remain  In  contact 
with  the  material  at  all  times. 

(4>  Each  hand-fed  Jointer  with  hori¬ 
zontal  cutting  head  shall  have  a  guard 
which  will  cover  the  section  of  the  head 
back  of  the  gage  or  fence. 

(5)  Each  wood  Jointer  with  vertical 
head  shall  have  either  an  exhaust  hood 
or  other  guard  so  arranged  as  to  enclose 
completely  the  revolving  head,  except  for 
a  slot  of  such  width  as  may  be  necessary 
^d  convenient  for  the  application  of  the 
material  to  be  Jointed. 
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thickness;  and  If  cast  Iron  Is  used.  It 
shall  not  be  less  than  tiiree-sixteenths 
Inch  in  thickness. 

i2i  Cutting  heads  on  wood-turning 
lathes,  whether  rotating  or  not,  shall  be 
covered  as  completely  as  possible  by 
iioods  or  shields,  which  should  be  hinged 
to  the  machines  so  that  they  can  be 
thrown  back  (or  making  adjustments. 

(3)  Shoe  last  and  spoke  lathes,  dowel¬ 
ing  machines,  wood  heel  turnmg  ma¬ 
chines.  and  other  automatic  wood-turn¬ 
ing  lathes  of  the  routms  knife  type  shall 
be  equipped  with  hoods  enclosing  the 
cutter  blades  completely  except  at  the 
contact  points  while  the  stock  is  being 
cut. 

<4)  Lathes  used  for  turning  long 
pieces  of  wood  stock  held  only  between 
the  two  centers  shall  be  equipped  with 
long  curved  guards  extending  over  the 
tops  of  the  lathes  In  order  to  prevent  the 
work  pieces  from  being  thrown  out  of  the 
machines  if  they  should  become  loose 

<5)  Where  an  exhaust  system  is  used, 
the  guard  shall  form  part  or  all  of  the 
exhaust  hood  and  shall  be  constructed 
of  metal  of  a  thickness  not  less  than  that 
specified  in  subparagraph  (i>  of  this 
paragraph. 

(p)  Sanding  machines.  (1)  Feed  rolls 
of  self-feed  sanding  machines  shall  be 
protected  with  a  semicylmdrical  guard 
to  prevent  the  hands  of  the  operator 
from  coming  in  contact  with  Uie  in-run¬ 
ning  rolls  at  any  point.  The  guard  shall 
be  comtrucled  of  heavy  material,  pref¬ 
erably  metal,  and  firmly  secured  to  the 
frame  carrying  the  rolls  so  as  to  remain 
in  adjustment  for  any  thickness  of  stock. 
The  bottom  of  the  guard  should  come 
dow’n  to  within  three-eighths  inch  of  a 
plane  formed  by  the  bottom  or  contact 
face  of  the  feed  roll  where  It  touches 
the  stock. 

(2>  Each  drum  sanding  machine  shall 
have  an  exhaust  hood,  or  other  guard  If 
no  exhaust  system  is  required,  so  ar¬ 
ranged  as  to  enclose  the  revolving  drum, 
except  for  that  portion  of  the  drum  above 
the  table.  If  a  table  is  used,  which  may 
be  necessary  and  convenient  for  the  ap¬ 
plication  of  the  material  to  be  finished. 

(3)  Each  disk  sanding  machine  shall 
have  the  exhaust  hood,  or  other  guard  If 
no  exhaust  system  Is  required,  so  ar¬ 
ranged  as  to  enclose  the  revolving  disk, 
except  (or  that  portion  of  the  disk  above 
the  table,  if  a  table  Is  used,  which  may 
be  necessary  for  the  application  of  the 
material  to  be  finished. 


(4)  Belt  sanding  machines  shall  be 
provided  with  guards  at  each  nip  point 
where  the  sanding  belt  nms  on  to  a 
pulley.  These  guards  shall  effectively 
prevent  the  hands  or  fingers  of  the  oper¬ 
ator  from  coming  in  contact  with  the 
nip  pomte.  The  unused  run  of  the  sand¬ 
ing  belt  shall  be  guarded  against  acci¬ 
dental  contact. 

(Q)  Veneer  cutters  and  wringers.  (1) 
Veneer  sheer  knives  shall  be  guarded  to 
prevent  accidental  contact  with  knife 
edge,  at  both  front  and  rear. 

(2>  Veneer  clippers  shall  have  auto¬ 
matic  feed  or  shall  be  provided  with  a 
guard  which  will  make  It  impossible  to 
place  a  finger  or  fingers  under  the  knife 
while  feeding  or  removing  the  stock. 

(3)  Sprockets  on  chain  or  slat-belt 
conveyors  shall  be  enclosed. 

(4)  Where  practicable,  hand  and  foot- 
power  guillotine  veneer  cutters  shall  be 
provided  with  rods  or  plates  or  other  sat¬ 
isfactory  means,  so  arranged  on  the 
feeding  side  that  tiie  hands  cannot  reach 
the  cuttmg  edge  oi  the  knife  while  feed¬ 
ing  or  holding  the  stock  in  place. 

(5)  Power-driven  guillotine  veneer 
cutters,  except  continuous  feed  trimmers, 
shall  be  equipped  with: 

(ii  Starting  devices  which  require  the 
simultaneous  action  of  both  hands  to 
start  the  cutting  motion  and  of  at  least 
one  band  on  a  control  during  the  com¬ 
plete  stroke  of  the  knife;  or 

(U)  An  automatic  guard  which  will 
remove  the  hands  of  the  operator  from 
the  danger  zone  at  every  descent  of  the 
blade,  used  In  conjunction  with  one-hand 
starting  devices  which  require  two  dis¬ 
tinct  movements  of  the  device  to  start 
the  cutting  motion,  and  so  designed  as 
to  return  positively  to  the  nonstarting 
po(iition  after  each  complete  cycle  of  the 
knife. 

(6)  Where  two  or  more  workers  are 
employed  at  the  same  time  on  the  same, 
power-driven  guillotine  veneer  cutter 
equipped  with  two-hand  control,  the  de¬ 
vice  shall  be  so  arranged  that  each 
worker  shall  be  required  to  use  both 
hands  simultaneously  on  the  controls  to 
start  the  cutting  motion,  and  at  least 
one  hand  on  a  control  to  complete  the 
cut. 

(7)  Power-driven  guillotine  veneer 
cutters,  other  than  continuous  trimmers, 
shall  be  provided,  in  addition  to  the  brake 
or  other  stopping  mechanism,  with  an 
emergency  device  w  hich  will  prevent  the 
machine  from  operating  in  the  event  of 
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failure  of  the  brake  when  the  starting 
ffiecbanism  ts  in  the  nomtarung  poslUoo. 

(r)  itfuce/taaeoiu  woodworktno  wm- 
chines,  tl)  The  feed  rolls  of  roU  type 
glue  spreaders  shall  be  guarded  by  a 
aexnicyllndrical  guard.  The  bottOTo  of  tbs 
guard  sf.aU  come  to  adihin  tbree^elghU 
Inch  of  a  plane  formed  by  bottom  or 
a>ntact  face  of  the  feed  roU  where  It 
touches  the  stock. 

(2)  Drag  saws  shaU  be  so  located  as 
to  give  at  least  a  4-fool  clearance  for 
passage  when  the  saw  is  at  the  extreme 
end  of  the  stroke:  or  if  such  clearance 
Is  not  obtainable,  the  saw  and  its  driving 
mechanism  shaU  be  provided  with  a 
standard  enclosure. 

i3>  For  combinatlM)  or  unlverial 
woodworking  machines  each  point  of  op* 
eratjon  of  any  tool  shaU  be  guarded  as 
requited  for  such  a  tool  in  a  separate 
machine 

<4)  The  mention  of  specihe  machines 
3k  paragraphs  <a)  thru  (q>  and  this 
paragraph  tn  of  this  section,  inclusive, 
is  not  intended  to  exclude  other  wood* 
working  machines  from  the  requirement 
that  suitable  guards  and  exhaust  hoods 
be  provided  to  reduce  to  a  minimum  the 
ha^d  due  to  the  point  of  operation' of 
such  ma'-htnes. 

rs)  Inspection  and  maintenance  of 
woodworking  machtnerg  Mi  OuU.  badly 
set.  Improperly  flled.  or  Improperly  ten* 
signed  saws  shall  be  Immediately  re* 
moved  from  service,  before  thev  begin 
cause  the  material  to  stick.  Jam.  m 
kick  back  when  It  is  fed  to  the  saw  at 
normal  speed  Saws  to  which  gum  has 
adhered  cm  the  sides  shaU  be  immediately 
cleaned 

<2i  All  knives  and  cutting  heads  of 
woodworking  machines  shall  be  kept 
sharp,  property  ad.iusted.  and  firmly 
secured  Where  two  or  more  knlvee  are 
used  tn  one  head  they  shall  be  properly 
balanced 

Beanngs  shall  be  kept  free  from 
lost  motion  and  shall  be  well  lubricated 

Mi  Arbors  of  aU  circular  saws  shall 
he  free  from  nlay 

fSi  Sharpening  or  tensioning  of  saw 
blades  or  cutters  shall  be  done  mly  b> 
persons  of  demonstrated  skiU  in  this  kind 
of  work 

Emphasis  ts  placed  upon  the  ira* 
pcfftance  of  maintaining  cleanliness 
around  woodwoiklng  machinery,  par* 
Ucuiarlv  as  regards  the  effective  func¬ 
tioning  of  guards  and  the  preventi<m  of 
nre  hazards  tn  switch  enclosures,  bear¬ 
ings.  and  motors. 


(7)  AU  cracked  saws  diaU  be  removed 
from  service. 

(8)  The  practice  of  Ineerttng  wedges 
between  the  saw  disk  and  the  collar  to 
form  what  ts  entnmnniy  ksown  as  a 
**wobble  saw”  shaU  not  be  permitted. 

<9>  Push  sticks  or  push  blocks  shaU 
be  provided  at  the  work  place  In  the 
several  sisea  and  types  suitable  for  the 
wi^  to  be  done. 

nb*  Twists  or  kinks  tn  bandsaws  and 
band  resaws  ahaU  be  promptly  removed 
with  a  hammer. 

(Ill  To  avmd  vibration,  brazed  Joints 
in  handsaws  and  tend  resaws  glmn  be  the 
same  uilckness  as  the  saw  bladei 

(12>  The  knife  blade  of  Jolnlers  shaU 
be  so  installed  and  adjusted  that  it  does 
not  protrude  more  than  one-eighth  inch 
beyond  U«e  cylindrical  body  of  the  head 
Push  sticks  or  push  blocks  shall  be  pro¬ 
vided  at  the  work  place  is  the  several 
sizes  and  types  suitable  for  the  work  to 
be  done. 

<131  Whenever  veneer  sllcers  or  rotary 
veneer -cutting  machines  have  been  shut¬ 
down  for  the  purpose  of  inserting  logs 
or  to  make  adjustments,  operators  shall 
make  sure  that  machine  Is  clear  and 
other  workmen  are  not  in  a  hazardous 
position  before  starting  the  machine. 

(141  Operators  shall  not  ride  the 
carnage  of  a  veneer  sUccr. 

4  1910.214  Cooperage  marhineiy. 

(a)  Heading  bolf  satoing  machine.  (1) 
Bach  heading  saw  shaU  be  guarded  by  a 
hood  curved  to  the  contour  of  the  saw. 
The  hood  shall  cover  the  saw  at  least  to 
the  depth  of  the  teeth,  except  for  that 
portion  actually  used  In  making  cut. 
The  exhaust  hood  shaU  be  so  arranged 
and  maintained  as  to  guard  effectively 
the  bottom  portion  of  the  saw.  The  hood 
ShaU  be  made  of  adequate  strength  to 
resist  strains  incidental  to  reaoonable 
opera  ti'-n. 

(2)  The  balance  wheel  shall  be  covered 
to  enclose  the  rim  and  outside  portion  of 
the  wheel  Expanded  metal  curved  to  fit 
the  contour  of  the  wheel  is  recommended. 

(3)  The  swing  carriage  shaU  be  pro¬ 
vided  with  an  effective  device  that  wlU 
return  the  carriage  automatically  to  a 
position  in  front  of  the  saw.  Such  a  device 
shall  not  depend  entirely  upon  any  rope, 
cord,  or  spring  for  its  proper  functioning. 
If  s  counterweight  Is  used  a  safety  chain 
shall  be  attached  to  It  to  prevent  drop¬ 
ping.  should  the  bar  bre'^.k  or  the  weight 
become  disengaged.  AU  bi^ts  rapporting 
the  ter.  weight,  and  chain  sbaU  be  pro¬ 
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(J)  Power  windlass  machine.  Windlass 
machines  having  counterweights  sbaU 
operate  Witb  the  weighu  in  a  stationary 
casing.  On  aU  machines  having  a  fric¬ 
tion  gear,  the  gear  abaU  be  properly 
guarded. 

<k)  Croting  machine  iitatlonarg 
heads).  Feed  chains  and  sprockets 
ShaU  be  completely  enclosed.  This  in- 
eludes  aU  types  of  barrel,  keg.  bucket, 
tub,  and  Individual  stave  crozera.  cham¬ 
fering.  crozing,  and  doweling  machines. 

(1)  Heading-up  machine.  The  outside 
portion  and  teeth  of  both  (hive  gears 
for  the  racks  shall  be  completely  guarded. 
This  includes  aU  types  of  headlng-up 
machines. 

<mi  Weod  charring  machine.  AU  trip¬ 
ping  mechanisms  shall  be  complete 
guarded. 

ml  Bilge  truss  hoop  ring  removing 
machine.  (1)  Both  eccentric  cams  and 
gear  works  on  horizontal  machines  shaU 
be  guarded 

(2)  Combined  flywheel  and  gear  shall 
be  comi^etely  enclosed  by  a  guard.  This 
Includes  the  horizontal  and  upright-type 
machines. 

(o>  Hoop  elevators  and  eonvepors 
Lower  .sprockets  and  chains  shaU  be 
gimrded  by  complete  enclosure  to  a 
betcjhi  of  at  least  7  feet. 

<pj  Barrel  sanding  machine  Belt  sand* 
tng  machines  shaU  be  provided  with 
guards  at  each  nip  point  where  the 
sandmg  belt  runs  onto  a  puUey.  ITiis 
guard  may  be  a  part  of  the  exhaust  sys¬ 
tem.  The  unused  run  of  the  sanding  belt 
ShaU  be  enclosed. 

<qi  Hoop  drivers  and  tnusers.  d)  AU 
fnetioD  pulleys  shall  be  enclosed  by  a 
guard.  A  hinged  gau  should  be  provided 
for  that  portion  of  the  guard  covering 
adjustments  tc  the  friction  blocks. 

<31  The  foregoing  recommendatiem 
covers  driven  for  keg  hoops,  tin  barrel 
hoops,  truss  hoops,  and  both  screw  and 
rack  and  pinion -type  hoop  drivers. 

(r)  Head  sanding  machine.  The  ex¬ 
haust  hood  of  automatic  horizontal  disk 
heed  sand^rs  snaU  be  so  arranged  as  to 
enclose  each  disk,  except  for  that  portion 
neces«:ary  for  the  appilcatlon  of  the  bar* 
rel  being  finished. 

(8)  Hand  fainter.  AU  band-fed  Jointers 
ShaU  be  guarded  In  accordance  with  lh« 
proTbaems  of  I  1910213<J>. 

<t)  Hoop  punching  and  coiling  rna- 
chine.  Miter  gears,  spur  gears,  drive  pul¬ 
ley.  and  puUey  for  colUng  attachment 
sbaU  be  guarded  This  includes  the  bon* 


sontal  hoop  punching  and  coiling  ma¬ 
chine  as  weU  as  the  upright  hoop  punch¬ 
ing  mac.tune. 

(u)  Hoop  machine.  The  bal¬ 

ance  and  drive  wheels  shaU  be  effectively 
guarded.  This  includes  automatic,  single, 
and  double  hoop  riveters. 

(v>  Hoop  Aartng  and  expanding  ma¬ 
chine.  Gearing  shall  be  completely 
enclosed. 

(w)  inspection  and  maintenance  of 
cooperage  machinerg.  For  inspection  and 
maintenance  of  cooperage  machinery  see 
1 1910.213U). 

§1910.21$  Abrasive  wheel  inacluncry* 

<ai  General  requirements— *(1)  Jfo- 
chine  guarding.  Abrasive  wheels  shall  be 
used  only  on  machuies  provided  with 
safety  guards  as  defined  In  the  foUowmg 
XMiragraphs  of  this  section,  except: 

(I)  Wlieels  used  for  internal  work 
whUe  within  the  work  being  ground; 

(U)  Mounted  wheels,  used  in  portable 
operations,  2  Inches  and  smaller  in  diam¬ 
eter.  and 

(ill)  Types  16.  17.  18.  18R.  and  19 
cones,  plugs,  and  threaded  hole  pot 
balls  where  the  work  offers  protectitm. 

(2>  Gaord  design.  The  safety  guard 
shall  cover  the  spindle  end.  nut,  and 
flange  projections.  The  safety  guard  shaU 
be  mounted  so  as  to  maintain  proper 
alignment  with  the  wheel,  and  the 
strength  of  the  fastenings  shaU  exceed 
the  strength  of  the  guard,  except: 

(ii  Safety  guards  <»  aU  operations 
where  the  work  provides  a  suitable  meas¬ 
ure  of  protection  to  the  operator,  may  be 
so  constructed  that  the  spindle  end.  nut. 
and  outer  flange  are  exposed,  and  where 
the  nature  of  the  worb  is  such  as  to  en¬ 
tirely  cover  the  side  of  the  wheel,  the 
side  (xjvers  ol  the  guard  may  be  (xnit- 
t^:  and 

(II)  The  spindle  end.  nut  snd  outer 
flange  may  te  exposed  on  machines  de¬ 
signed  as  portable  saws. 

(3)  Flanges.  Grinding  machines  shall 
be  equipped  with  flanges  in  accordance 
with  paragraph  (c)  of  this  section. 

(4)  Work  rests.  On  offhand  grinding 
machines,  work  rests  shall  be  used  to 
support  the  work  They  shall  be  of  rigid 
construction  and  designed  to  be  adjust¬ 
able  to  compensate  for  wheel  wear.  Work 
rests  ShaU  be  kept  adjusted  cloeely  to  the 
wheel  with  a  maximum  opening  of  ooe- 
elgbtb  inch  to  prevent  the  work  from  be¬ 
ing  Jammed  between  the  wheel  and  the 
rest,  which  may  cause  wheel  breakage. 
The  work  rest  shall  be  securely  clamped 


vided  with  cotter  pins  or  equaUy  effective 
devices.  A  bolt  shaU  be  put  through  the 
extreme  end  of  the  counterweight  bar 
to  prevent  dropping  ot  the  weight. 

(4>  A  limit  stop  shall  be  provided  to 
prevent  the  carriage  from  swinging  too 
far  back  and  thereby  expMlng  the  un¬ 
guarded  portion  of  the  saw  to  contact. 

(b>  Boif  equalieer,  stave,  and  headtiHf 
totes  (tiittaq  table  style).  (1)  All  beading 
and  stave  b(4t  equallso'  saws  shaU  be 
guarded  by  hoods,  curved  to  the  contour 
of  the  saws.  The  hood  shaU  cover  the 
saw  at  least  to  the  depth  of  the  teeth, 
except  for  that  portion  actually  used  in 
making  the  cut.  The  exhaust  hood  sbaU 
be  so  arranged  and  maintained  as  to 
guard  effectively  the  bottom  portion  of 
the  saws. 

(3)  Hoods  shaU  be  attached  to  each 
gnd  of  the  tilting  table  and  shsUl  extend 
forward  to  cover  the  portion  of  the  saws 
which  cannot  be  enclosed  by  a  stationsiry 
guard. 

(8)  A  limit  stop  ShaU  be  provided  to 
prevent  the  table  fitxn  coming  too  far 
back  and  thereby  exposing  the  unguarded 
portion  of  the  saws  to  contact. 

(c)  Barrel  slate  satos  (cylindrico) 
sates).  (1)  Each  machine  of  this  type 
shaU  have  the  saw  and  the  revolving  ps^ 
(head)  to  which  the  saw  blade  Is  bolted 
enclosed  with  a  hinged  guard  to  prevent 
accidental  contact  except  for  that  part 
of  the  saw  immediately  adjacent  to  the 
carriage,  which  is  the  point  of  operation 
of  the  saw. 

(2)  The  exhaust  hood  shaU  be  eo  ar¬ 
ranged  and  maintained  as  to  guard 
effectively  the  bottom  portion  of  the  saw. 
The  hood  shaU  be  made  of  a<)equate 
strength  to  retist  strains  Incidental  to 
reasonable  operatiem. 

(d)  Hand-fed  ripsaws.  (1)  Each  cir¬ 
cular  hand-fed  ripsaw  shaU  be  guarded 
with  a  hood.  The  hood  shaU  be  stationary 
and  cover  the  saw  to  a  distance  of  ap¬ 
proximately  three-fourths  Inch  above  the 
stave  bemg  ripped.  This  will  prevent  the 
material  being  cut  from  being  raised  by 
upward  centrifugal  force  of  the  saw  in 
cases  of  pinching  or  binding  before  the 
stave  reaches  the  sputter  The  hood  shaU 
provide  inside  clearance  between  the  top 
edge  of  saw  and  guard  to  aUow  an  ac¬ 
cidental  blow  to  strike  it  to  the  table 
and  not  engage  the  teeth  with  the  gusird 
The  hood  shall  be  constructed  of  heavy 
material,  preferably  metal.  That  portion 
of  the  saw  remaining  below  the  table 
ShaU  be  completely  encioaed  u  an 
exhaust  hood 


(2)  Spreader  requirements  for  this 
equipment  are  contained  in  1 1910218 
(C)(2>. 

(•)  Self-feed  state  and  headimo  egoot- 
tecr  saiui.  (l>  Self -feed  equalizer  saws 
shaU  be  guarded  with  a  hood  guard 
which  wiU  cover  the  top  and  sides  of  the 
saws.  The  hood  :2iould  adjust  Itself  auto¬ 
matically  to  the  thickness  of.  and  re¬ 
main  in  contact  with,  the  material  belxig 
cut. 

(2)  The  portion  of  the  saw  blade  ex¬ 
tending  beneath  the  mandrel  shaU  be 
enclosed  in  an  exhaust  hood  and  be 
easily  accessible  for  ehangiog  saws. 

(f)  Stave  ond  heading  planers  (single 

and  donate  Aeads).(l)  The  exhaust  hood 
or  other  guards,  if  no  exhaust  system  ie 
required,  shaU  be  so  arranged  and  main¬ 
tained  as  to  guard  effectively  aU  cutting 
heads  and  knives  of  single  and  double 
planeis 

(2)  Feed  rolls,  except  for  such  portion 
as  may  be  necessary  to  admit  stock. 

be  completely  enclosed. 

(3)  Pressure  bars  or  holddown  ar¬ 
rangements  shall  be  properly  adjusted  to 
assure  correct  pressure  and  clearance  at 
aU  times. 

(g>  Stave  iointinQ  machines  (toheef). 
<1)  Stave  Jointer  wheels  shaU  be  cov¬ 
ered  on  both  sides  with  a  removable  metal 
hood  connected  to  the  exhaust  system, 
except  for  that  portion  where  the  stock  is 
applied  to  the  knives 

(2)  A  limit  stop  should  be  installed  on 
the  frame  to  prevent  any  part  of  the  car¬ 
riage  from  coming  In  contact  with  any 
moving  part  of  the  wheel. 

(3)  The  equipment  described  in  sub- 
paragraphs  (l>  and  (2)  of  this  para¬ 
graph  inrlude  double  independent  stave 
Jointer  wheeU.  double  Jointer  stave 
wheels,  single  Jointer  stave  wheels,  and 
aU  kinds  of  keg  stave  Jointer  wheels. 

(h)  Heading  fointer  and  dotceler  mo- 
cMne  (wheel).  (1)  Each  heading  Jointer 
shaU  be  equipped  with  a  removable  guiu'd 
covering  the  upper  half  of  the  wheel,  ex¬ 
cept  for  that  portion  where  the  stock  is 
applied  to  the  knlvee. 

(2)  The  lower  portion  of  the  wheel 
ShaU  be  guarded  with  sheet  metal  or  ex¬ 
panded  metal  to  prevent  accidental  con¬ 
tact  with  the  knives. 

(1)  Heading  rounder.  The  cutter  head 
shall  be  enclosed  in  a  hoo(!  attached  to 
the  exhaust  system,  arranged  and  main¬ 
tained  tn  such  a  manner  as  to  guard 
effectively  the  entire  cutting  nieebanion. 
except  for  that  portion  of  the  cutting 
bead  where  the  stock  is  applied. 
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after  each  adjustment.  The  adjustment 
«h«ji  not  be  made  with  the  wheel  in  mo¬ 
tion. 

(6)  Excluded  maeJUnerv.  Natural 
sandstone  wheels  and  metal,  wooden, 
cloth,  or  paper  discs,  having  a  layer  of 
abrasive  on  the  surface  are  not  covered 
by  this  section. 

(b)  Guardiiig  of  atrrasive  wheel  ma¬ 
chinery — <1)  Cap  wheels.  Cup  wheels 
(Types  6  and  U)  shall  be  protected  by: 

(1)  Safety  guards  as  specified  in  sub- 
paragraphs  (1)  through  (10)  of  this 
paragraph; 

(U)  Band  type  guards  as  specified  in 
subparagraph  (11)  of  this  paragraph; 
and 

(111)  Special  “Revolving  Cup  Guards” 
which  mount  behind  the  wheel  and  turn 
with  it  They  shaU  be  made  of  steel  or 
other  material  with  adequate  stmgth 
and  shall  enclose  the  wheel  sides  upward 
from  the  back  for  one-third  of  the  wheel 
thickness  The  mounting  features  shaU 
conform  with  aU  requirements  of  this 
section.  It  U  necessary  to  maintain  clear¬ 
ance  between  the  wheel  side  and  the 
guard.  This  clearance  shaU  not  exceed 
one-sixteenth  inch. 

(2)  OuaM  expostire  angles.  The  maxi¬ 
mum  exp<  sure  angles  specified  in  sub- 
paragraptiS  <3)  through  (8)  of  this  para- 
Sraph  shall  not  be  exceeded.  Visors  or 
other  accessory  equipment  shall  not  be 
Included  as  a  part  of  the  guard  when 
measuring  the  guard  opening,  unless 
such  equipment  has  strength  equal  to 
that  of  the  guard. 

(3)  Bench  and  floor  stands.  The  an¬ 
gular  exposure  of  the  grinding  wheel 
periphery  and  sides  for  safety  guard* 
used  on  machines  known  as  bench  and 
floor  stands  should  not  exceed  90*  or  one- 
fourth  of  the  periphery.  This  exposure 
ShaU  begin  at  a  point  not  more  tiian 
85*  above  the  horizontal  plane  of  the 
wheel  spindle.  (See  Figures  0-0  and  0-7 
and  subparagraph  (9)  of  (his  para¬ 
graph.) 


boiisonta)  plane  of  the  spincUe,  the  ex¬ 
posure  shall  not  exceed  125*.  (See  Figures 
G-OaiuiO-9.) 


PIGl'RE  NO.  0-8  FIGURE  NO.  0-9 


(4)  CgUndricai  grinders.  The  mRXl* 
mom  Rngular  exposure  of  the  grinding 
wheel  periphery  and  sides  for  safety 
guards  ased  on  cylindrical  grinding  ma¬ 
chines  ShaU  not  exceed  180*.  This  ex¬ 
posure  shall  begin  at  a  point  not  more 
than  85*  above  the  horizontal  plane  of 
the  wheel  spindle.  (See  Pig'ires  0-10  and 
0-11  and  subparagraph  (9)  of  this 
paragraph.) 


PIGI  RE  NO.  0-10 


PIGI  RE  NO.  O-ll 


PIGl’RE  Na  0.6  PIGURE  Na  0-7 

Wherever  the  nature  of  the  work  re¬ 
quires  contact  with  the  wheel  below  (he 


(5)  Surface  grinders  and  cuiting-eff 
machines.  The  maximum  angular  ex¬ 
posure  of  the  grinding  wheel  periphery 
and  sld^  for  safety  guards  used  on  cut¬ 
ting-off  machines  and  oo  surface  grind¬ 
ing  machines  which  employ  the  wheel 
periphery  shall  not  exceed  150*.  This 
exposure  shall  begin  at  a  point  not  less 
ttMfk  15*  below  the  horizontal  plane  of 
the  wheel  spmdle.  (See  Figures  0-12 
and  0-13) 

J 

rictsE  .NO.  0-12 

(6)  Swing  frame  grinders.  The  maxi¬ 
mum  angular  exposure  of  the  grinding 
wheel  periphery  and  sidee  for  safety 
guards  used  <»  machines  known  as 
swing  frame  grinding  machines  shaU  not 
exceed  180*.  and  the  (op  half  of  (be 
wheel  ShaU  be  enclosed  at  aU  times.  sBee 
Figure  0-14  and  0-15.) 


rioL^i^No.  0-13 
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yietRE  NO.  O-lk  FIGURE  NO.  0-1$ 


(7)  Automatic  cnaeglng  macixtnei  Tbe 
maximum  angular  expoaure  of  the  grind¬ 
ing  wheel  periphery  and  aides  for  aafety 
guards  used  on  grinders  Xnown  as  auto¬ 
matic  snagging  machines  shall  not  ex¬ 
ceed  ISO’  and  the  top  half  of  the  wheel 
shall  be  enclosed  at  all  times.  iSee  Fig¬ 
ures  O-H  andO-lS.i 
<81  Top  gnndfnp  Where  the  work  is 
applied  to  the  wheel  above  the  horizontal 
centerline,  the  exposure  of  the  grinding 
wheel  periphery  shall  be  as  small  as  pos¬ 
sible  and  shall  not  exceed  SO*.  (See  Fig¬ 
ures  0-18  and  0-17.) 


FIGURE  NO.  0-l6  FIGURE  NO.  0-17 
(B)  exposure  adiuatment.  Safety 
guards  of  the  type*  described  In  subpara¬ 
graphs  (3i  and  i4i  of  this  paragraph, 
where  the  operator  stands  In  front  of 
the  opening,  shall  be  constructed  so  that 
the  peripheral  protecting  member  can 
be  adjusted  to  the  constantly  decreasing 
diameter  of  the  wheel  The  maximum 
angular  exposure  sbove  the  horizontal 
plane  of  the  wheel  spindle  a*  specified  In 
subparagraphs  iS>  and  it)  of  this  para¬ 
graph  shall  never  be  exceeded,  and  tbe 
distance  between  the  wheel  periphery 
and  the  adjustable  tongue  or  the  end  of 
the  peripheral  member  at  the  top  shall 
never  exceed  one-fourth  Inch  (See  Fig¬ 
ures  0-18.  O-IB  0-80.  0-31,  0-22,  and 
0-23.1 

(101  Bfafenot  reoutrements  and  mfn- 
hnum  dimensfoiu.  (li  See  Flguree  0-38 
and  0-37  and  Table  O-B  (or  mlnlmuni 
basic  thickness  of  pertpherai  and  side 
members  for  various  type*  of  safety 
guards  and  classee  of  service. 

(Ill  If  operating  speed  doe*  not  exceed 
8.000  surface  feet  per  minute  cast  Iron 
aafety  guards,  malleable  Irm  guards  or 
other  guards  as  described  In  subpara¬ 


graph  (10)  (111)  of  this  paragraph  shall 
be  used 

(111)  Cast  steel,  or  structural  steel, 
safety  guards  as  specified  In  Figures  O- 
38  and  0-37  and  Table  O-B  shall  be  used 
where  operating  speeds  of  wheels  ore 
faster  than  8,000  surface  feet  per  minute 
up  to  a  maximum  of  18,000  surface  feet 
per  minute. 

(tv)  For  cutting-oB  wheels  18  Inchee 
diameter  and  smaller  and  where  speed 
does  not  exceed  16.000  surface  feet  per 
minute,  crut  Iron  or  malleable  Iron  safety 
guards  as  specified  In  Figures  0-38  and 
0-37,  and  In  Table  O-B  shall  be  used 
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(T)  For  cuttlng-oB  wheels  larger  thaa 
18  inches  diameter  arul  where  speed  doee 
not  exceed  14.200  surface  feet  per  min¬ 
ute.  safety  guards  as  specified  In  flguree 
0-37  and  0-28.  and  In  Table  0-1  shaU  be 
used 

(vl)  For  thread  grinding  wheels  not 
exceeding  I  Inch  In  thickness  cast  Iron 
or  malleable  Iron  aafety  guards  e*  speci¬ 


fied  in  Figures  0-38  and  0-37,  and  In 
Table  O-B  shall  be  used. 

(11)  Band  tvpe  guardt — penerol  speci¬ 
fications.  Band  type  guards  shaU  con¬ 
form  to  tbe  following  general  specl- 
flcatlons: 

(I)  The  bands  shall  be  of  steel  plate 
or  other  material  of  equal  or  greater 
strength.  They  shall  be  continuous,  tbe 
ends  being  either  riveted  bolted  or 
welded  together  in  such  a  manner  as  to 
leave  the  Inside  free  from  projection*. 

(II)  The  Inside  diameter  of  the  band 
shall  not  be  more  than  1  Inch  larger  th«n 
the  outside  diameter  of  the  wheel,  and 
shall  be  mounted  as  nearly  eoncentrle 
with  the  wheel  as  practicable. 

(ill)  The  band  shall  be  of  sufficient 
width  and  Its  position  kept  so  adjusted 
that  at  no  time  will  the  wheel  protrude 
beyond  the  edge  of  the  band  a  dlstaiu:e 
greater  than  that  Indicated  In  Figure 
0-2B  aiul  In  Table  0-2  or  the  wall  thick¬ 
ness  (W),  whichever  Is  smaller. 

(13)  Oaard  desfem  specifications. 
Abrasive  wheel  machinery  guanls  «b«ii 
meet  the  design  specifications  of  tbe 
American  Natlanal  Standard  Safe^  Code 
for  tbe  Use,  Care,  and  Protection  of 
Abrasive  Wheels.  ANSI  B7.1-1870.  This 
requirement  shaU  not  apply  to  natural 
sandstone  wheels  or  metal,  wooden,  cloth, 
or  paper  discs,  having  a  layer  of  abrasive 
on  the  surface. 

(e)  Flanges — (1)  Oenero]  require¬ 
ments.  AU  abrasive  wheels  shaU  be 
mounted  between  flanges  which  shaU  not 
be  less  than  one-third  the  diameter  of 
the  wheel 

(I)  Exceptions: 

(a)  Mounted  wheels. 

(bl  Portable  wheels  with  threaded  In¬ 
serts  or  projecting  studs. 

(e)  Abrasive  discs  (Inserted  nut.  In¬ 
serted  washer  and  projecting  stud  type) . 

(d)  Plate  mounted  wheels. 

(e)  CyUiuleiB.  cup.  or  segmental  wheels 
that  are  mounted  bi  chucks. 

(/)  Types  37  and  28  wheels. 

<g)  Certain  Internal  wheel*. 

(A)  Modified  types  8  and  11  wheds 
■terrazzo). 

(i)  Cuttlng-oB  wheels,  Tjrpes  1  and 
27A  (see  subdivisions  (U)  and  (UI>  of 
this  subparagraph). 

(II)  T^  1  cuttIng-oB  wheels  are  to  be 
mounted  between  properly  reUeved 
flanges  which  have  matching  bearing 
surfaces.  Such  flanges  shaU  be  at  least 
one-fourth  tbe  wheel  diameter. 


(lU)  Type  27A  euttlng-oB  wheels  are 
designed  to  be  mounted  by  means  of  flat, 
not  rollevod.  flanges  having  matohinj 
bearing  surfaces  and  vhlch  may  be  less 
than  one-third  but  shall  not  be  less  than 
one-fourth  the  wheel  diameter.  (See  Fig¬ 
ure  0-24  for  one  such  type  of  mounting.) 

(!▼)  There  are  three  general  types  of 
flanges: 

(a>  straight  relieved  flanges  (see  Fig¬ 
ure  o-’32>; 

(b)  straight  unrelieved  flanges  (see 
Figure  0-30); 

(c)  adaptor  flanges  (see  Figures  0-33 
and  0-34) ; 

<v)  Regardless  of  flange  type  used, 
the  wheel  shall  always  be  guarded.  Blot¬ 
ters  shall  be  used  In  aooordanee  with 
subparagraph  (6)  of  thi*  paragraph. 


TiaoiB  flo.  o-a>t 

Tk€  Tm  t7A  Wkttl  it  mtiisitd  Stiiotta  flsi 
non~rtHn*d  fiangm  of  tyiisl  SMrtfl#  Mtr/swt. 

J3>  Design  and  material.  (1)  Flangos 
U  be  of  such  design  os  to  satisfactorily 
transmit  the  driving  tongue  from  the 
spindle  to  the  grinding  wbe«. 

(U)  Flanges  may  be  mode  of  steel,  east 
Iron,  or  other  material  of  equal  or  greaU 
er  strength  and  rigidity. 

(ill)  Flanges  shaU  be  designed  with 
respect  to  rigidity  so  that  when  tight¬ 
ened,  tbe  radial  width  of  bearing  surface 
of  contact  on  tbe  wheel  Is  maintained 
(Bee  Table  0-8  and  Figure  0-32J 

(3)  FfnisA  and  balance.  Flanges  «)..)) 
be  dlmenslonaUy  accurate  and  In  good 
balance.  There  shall  be  no  rough  surfaose 
or  sharp  edges. 

(4)  Unllormttg  of  diameter.  (1)  Both 
flanges,  of  any  type,  between  which  a 
wheel  Is  mounted,  shaU  be  of  the  same 
diameter  and  have  equal  bearing  surface. 
Exceptions  are  set  forth  In  tbe  remain¬ 
ing  subdivisions  of  this  subparagraph 
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(11)  Type  37  and  Type  38  wheels,  be¬ 
cause  of  their  shape  and  usage,  require 
specially  designed  adaptors.  The  back 
flange  shaU  extend  beyond  the  central 
hub  or  raised  portion  and  contact  the 
wheel  to  counteract  tbe  side  pressure  on 
the  wheel  In  use.  TTie*  adaptor  nut  watch 
Is  less  than  the  minimum  one-third  di¬ 
ameter  of  wheel  fits  In  tbe  dep, -eased  side 
of  wheel  to  prevent  Interference  In  side 
grinding  and  serves  to  drive  the  wheel 
by  Its  clamping  force  against  the  de¬ 
pressed  portion  of  the  back  flange  The 
variance  in  flange  diameters,  the  adaptor 
out  being  less  than  one-third  wheel  di¬ 
ameter,  and  the  use  of  side  pressure  In 
wheel  operation  limits  the  use  to  rein¬ 
forced  organic  bonded  wheels.  Mounts 
which  are  affixed  to  the  wheel  by  the 
manufacturer  shaU  not  be  reused.  Type 
27  and  Type  28  wheels  shaU  be  used  only 
with  a  safety  guard  located  between 
wheel  and  operator  during  use.  (See  Fig¬ 
ure  0-34-A.) 
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Tgpot  S7  and  tt  wheels,  bcMNW  of  their  shape, 
require  epeeieUtp  designed  adaptors. 

(Ul)  Modified  Type*  6  and  11  wheels 
(terrazzo)  with  tapered  K  dimension. 

(5)  Recess  and  undercut.  (1)  Straight 
relieved  flanges  made  according  to  Table 
0-6  and  Figure  Ot32  shall  be  recessed  at 
least  one-sixteenth  Inch  on  tbe  side  next 
to  the  wheel  for  a  distance  os  spedfled 
In  Table  0-6. 

(U)  Straight  flanges  of  the  adaptor  or 
sleeve  type  (Table  0-7  and  Figures  0-33 
and  0-34)  shaU  be  undercut  so  that 
there  wlU  be  i»  bearing  on  the  aides  of 
the  wheel  within  (me-elghth  Inch  of  tbe 
arbor  hole. 

(6)  Blotters.  (1)  Blotters  (cianpresslble 
washers)  shaU  always  be  used  between 
flanges  and  abrasive  wheel  surtooes  to 


Insure  uniform  distribution  of  flange 
pressure.  (See  paragraph  (d)  (5)  of  this 
section) 

(U)  Exception: 

(a)  Mounted  wheels. 

(b)  Abrasive  discs  (inserted  nut.  In¬ 
serted  washer,  and  projecting  stud  type) 

(c)  Plate  mounted  wheels. 

(d)  CyUnders,  cups,  or  segmental 
wheels  that  are  mounted  In  chucks. 

(e)  Types  37  and  28  wheels. 

(/)  Certain  Type  1  and  Type  27A  cut- 
Ung-oB  wheels. 

(g)  Certain  Internal  wheels. 

(A)  Type  4  tapered  wheels. 

(i)  Diamond  wheels,  except  certain 
vltrlfled  (Uamond  wheels. 

(f)  Modified  Types  6  and  11  wheel 
(terrazzo) — blotters  applied  flat  side  of 
wheel  only. 

(7)  Driving  flange.  The  driving  flange 
ShaU  be  securely  fastened  to  the  spindle 
and  tbe  bearing  surface  shaU  run  true. 
When  more  than  one  wheel  Is  mounted 
between  a  single  set  of  flanges,  wheels 
may  be  cemented  together  or  separated 
by  speclaUy  designed  spacers.  Spacers 
ShaU  be  equal  In  diameter  to  the  mount¬ 
ing  flanges  and  have  equal  bearing  su>- 
faces.  (See  paragraph  (d)(6)  of  this 
section.) 

(8)  Dlmensfons.  (1)  Tables  0-4  and 
0-6  and  Figure*  0-30  and  0-33  show 
minimum  dlmenslans  for  straight  re¬ 
Ueved  and  unreUeved  flanges  for  use  with 
wheels  with  smaU  holes  that  fit  directly 
on  tbe  machine  spindle.  Dimensions  of 
such  flanges  shaU  never  be  less  than  In¬ 
dicated  and  should  be  greater  where 
practicable. 

(U)  Table  O-S,  and  Table  0-7  and 
Figures  0-31. 0-33. 0-34  show  minimum 
dimensions  for  straight  adaptor  flanges 
for  use  with  wheels  having  boles  larger 
than  tbe  spindle.  Dimensions  of  such 
adaptor  flanges  shaU  never  be  less  than 
Indicated  and  should  be  greater  where 
practicable. 

(lU)  Table  0-8  and  Figure  0-35  show 
minimum  dimensions  for  straight  flanges 
that  are  an  Integral  part  of  wheel  sleeves 
which  are  frequently  used  on  precision 
grinding  machine*.  Dlmenslan*  of  such 
flanges  shaU  never  be  less  than  Indicated 
and  should  be  greater  where  practtceble. 

(8)  Repatrs  and  maintenance.  AU 
flanges  shaU  be  maintained  in  good  con- 
dlttosL  When  the  bearing  surfaces  be¬ 
come  worn,  warped,  sprung,  or  damaged 
they  should  be  trued  or  refaoed  When 
refadng  or  truing,  care  ShaU  be  exercised 


to  make  sure  that  proper  relief  rnd  ri¬ 
gidity  is  maintained  as  specified  in  sub- 
paragraphs  (2)  and  (5)  of  this  |>ara- 
graph  and  they  shall  be  replaced  when 
they  do  not  conform  to  these  subpara¬ 
graphs  and  Table  0-4,  Figure  0-30, 
Table  0-5,  Figure  0-31,  Table  0-8,  Fig¬ 
ure  0-33,  and  Table  0-8,  Figure  0-35. 
FaUure  to  observe  these  rules  ml^t 
cause  excessive  flange  pressure  arounil 
the  hole  of  the  wheel.  This  Is  especially 
true  of  wheel-sleeve  or  adaptor  flanges. 

(d)  Mounting — (1)  inspection.  Im¬ 
mediately  before  mounting.  aU  wheels 
ShaU  be  closely  Inspected  and  sounded  by 
the  user  (ring  test)  to  make  sure  they 
have  not  been  damaged  In  transit,  stor¬ 
age,  or  otherwise.  The  spindle  sp^  of 
the  machine  shall  be  checked  before 
mounting  of  the  wheel  to  be  certain  that 
It  does  not  exceed  the  maximum  operat¬ 
ing  speed  marked  on  the  wheel.  Wheels 
should  be  tapped  gently  with  a  Ught 
nonmetaUtc  implement,  such  as  the  han¬ 
dle  of  a  serew(lrlver  for  Ught  wheels,  or 
a  wooden  mallet  for  heavier  wheels.  If 
they  sound  cracked  (dead),  they  shaU 
not  be  used  This  Is  known  as  tbe  "Ring 
Test". 

(1)  Wheels  must  be  dry  and  free  from 
sawdust  when  applying  the  ring  test, 
oUierwlse  the  sound  wlU  be  deadened. 
It  should  also  be  noted  that  organic 
bonded  wheels  do  not  emit  the  same  clear 
metallic  ring  as  do  vltrlfled  and  slUcate 
wheels. 


FIGURE  NO.  0-2$  FIGURE  NO.  0-26 


(U)  "Tap”  wheels  about  45*  each  side 
of  the  vertical  centerline  and  about  1 
or  2  Inches  from  the  periphery  as  Indl- 
sated  by  the  spots  In  Figure  0-25  and 
Figure  0-36.  Then  rotate  tbe  wheel  45* 
and  repeat  the  test  A  sound  and  un¬ 
damaged  wheel  wUl  give  a  clear  metaUlc 
tone.  If  cracked,  there  wlU  be  a  dead 
sound  and  not  a  clear  "ring.” 


(3)  Arbor  size.  Orlndlng  wheels  sbaU 
fit  freely  on  the  spindle  and  remain  tree 
under  aU  grinding  conditions.  A  con¬ 
trolled  clearance  between  the  wheel  bole 
and  the  machine  spindle  (or  wheel  sleeves 
or  adaptors)  Is  essential  to  avoid  exces¬ 
sive  pressure  from  mounting  and  splndls 
expansion.  To  accomplish  this,  the  ma¬ 
chine  spindle  ShaU  be  made  to  nominal 
(standaud)  size  plus  zero  minus  .002  Inch, 
and  tbe  wheel  bole  shaU  be  made  suit¬ 
ably  oversize  to  assure  safety  clearance 
under  the  eondltlons  of  operating  heat 
and  pressure. 

(3)  Surface  condition.  AU  contact  sur¬ 
faces  of  wheels,  blotters  and  flanges 
ShaU  be  flat  and  free  of  foreign  matter. 

(4)  Bushing.  When  a  bushing  Is  used 
In  the  wheel  hole  It  shall  not  exceed  the 
width  of  the  wheel  and  shaU  not  con¬ 
tact  the  flanges. 

(5)  Blotters.  When  blotters  or  flange 
facings  of  compressible  material  are  re¬ 
quired.  they  shall  cover  ep*  .a  contact 
area  of  wheel  flanges.  Rl^y  compres¬ 
sible  material  siNdi  as  blotting  paper  as 
normally  used  should  not  exceed  .025  inch 
In  thickness.  If  material  of  lower  eom- 
presslblUty  Is  used  greater  thickness 
may  be  necessary.  Blotters  need  not  be 
used  with  the  following  types  of  wheels; 

(1)  Mounted  wheels. 

(U)  Abrasive  discs  (Inserted  nut,  In¬ 
serted  washer,  and  projeotlng-sttid  type) . 

(Ul)  Plate  mounted  wheels. 

(tv)  Cyllnderd  cups,  or  segmental 
wheels  that  are  mounted  In  o>)w*s 

(V)  Types  37  and  38  wheels. 

(vl)  Certain  Type  1  and  TTpe  37A 
euttIng-oB  wheels. 

(vU)  Certain  Internal  wheels. 

(vlU)  Type  4  tapered  wheels. 

(lx)  Diamond  wheels,  except  certain 
vltrlfled  diamond  wheels. 

(6)  Multiple  wheel  mountfng.  When 
more  than  one  wheel  is  mounted  between 
a  single  set  of  flanges,  wheels  may  be 
cemented  together  or  separated  by  spe- 
eUily  designed  spacers.  Spoeeis  shaU  be 
equal  In  diameter  to  tbe  mounting 
flanges  and  have  eipial  bearing  surfooes. 
When  moimting  wheels  which  have  not 
been  cemented  together,  or  ones  which 
do  not  utilize  separating  spacers,  care 
must  be  exercised  to  use  wheels  spedally 
manufactured  for  that  purpose. 

(7)  Replacing  saf^  guard.  After 
mounting  a  wheel,  care  should  be  taken 
to  see  that  the  safety  guard  is  property 
positioned  before  starting  tbe  wheel. 
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f  1910^16  MiHi  and  calender.  In  the 
rnblier  and  plartka  tndualrlca. 

(a>  Oentra/  rtvairemcnti— (1)  Mtw 
tHStaUatiaru.  AU  new  inetaUatlons  oh  or 
after  Auguet  SI.  1B71.  aball  be  In  oon- 
lormlts  with  thU  aeotlon. 

(2)  Kxljttno  iMtaUaUons.  All  exleUnc 
plant  initallatlaoa  or  equliHnent  oon- 
trwoted  for  prior  to  Augiut  31. 1971.  ahall 
oomply  with  thli  leetlon. 

(3)  Aanhory  aQiiipment.  Mechanical 
and  electrical  equipment  and  auzlUarlai 
.Hall  be  Inetalled  In  aooordance  with  thla 
lection  and  Subpart  B  of  this  part. 

(4)  MflB  roU  MghU.  All  new  mill  In- 
stallatlans  Shall  be  Installed  so  that  the 
top  of  the  operatlnc  rolls  Is  not  less  than 
go  Inches  above  the  level  on  which  the 
operator  stands,  irrespective  of  the  site 
of  the  min.  This  dlatanee  shall  apply  to 
the  actual  working  level,  whether  It  be 
at  the  general  floor  level.  In  a  pit,  or  on  a 
pUttonn. 


(b)  Mill  sa/ety  eoatrols— (1)  Safeti 
trip  control.  A  safety  trip  control  shan 
be  provided  In  front  and  In  back  of  each 
mill.  It  aball  be  accessible  and  shall  op¬ 
erate  readily  on  contact.  The  safety 
trip  control  shall  be  one  of  the  follow¬ 
ing  types  or  a  combination  thereof: 

(1)  Premre-BentUivt  bodv  ban.  In¬ 
stalled  at  front  and  back  of  each  mill 
having  a  46-lneb  roll  height  or  over. 
These  bars  shall  operate  readily  by  pres¬ 
sure  of  the  mlU  operator's  body  Pressure- 
sensitive  body  bars  should  be  Installed 
on  new  equipment. 

ill)  Sa/etp  trtprad.  Installed  In  the 
front  and  In  the  back  of  each  mill  and 
located  within  2  Inches  of  a  vertical  plane 
tangent  to  the  front  and  rear  rolls.  The 
top  rods  shall  be  not  more  than  72  Inches 
above  the  level  on  which  the  operator 
stands.  The  trlprods  shall  be  accessible 
and  shall  operate  readily  whether  the 
rods  axe  pushed  or  pulled. 


(Ill)  Sa/ety  tripwire  cable  or  wire  cen¬ 
ter  cord.  Installed  In  the  front  and  In  the 
back  of  each  mill  and  located  within  2 
Inches  of  a  vertical  plane  tangent  to  the 
front  and  rear  rolls.  The  cables  .h.ii  not 
be  more  than  72  Inches  above  the  level  on 
which  the  operator  stands.  The  tripwire 
cable  or  wire  center  cord  shall  operate 
readily  whether  cable  or  cord  Is  pushed 
or  pulled. 

(2)  Fixed  ffuardt.  A  fixed  bar  across  the 
front  and  one  across  the  back  of  the  mill 
approximately  40  Inches  vertically  above 
the  working  level  and  20  Inches  horlxon- 
tally  from  the  crown  face  of  the  roll 
should  be  used  where  they  are  applicable 

(31  Auxiliary  eouipment.  AU  auxiUary 
equipment  such  as  mlU  divider,  support 
bars,  spray  pipes,  feed  eonveyor*.  strip 
knives,  etc.,  shall  be  located  in  such  a 
manner  as  to  avoid  interference  with 
tceest  to  and  operation  of  safety  devices. 

(c)  Calender  sa/ety  eoatrols— (1) 
Sa/ety  trip,  /ace.  A  safety  trlprod.  cable, 
or  wire  center  cord  shaU  be  provided 
across  each  pair  of  In-running  roUs  ex¬ 
tending  the  length  of  the  face  of  the 
rolls.  It  shall  be  readUy  accessible  and 
operate  whether  pushed  or  pulled.  The 
safety  tripping  devloes  shaU  be  located 
within  reach  of  the  operator  and  the 
bite. 

(2)  Sa/ety  trip.  tide.  On  both  sides  of 
the  calender  and  near  each  end  of  the 
face  of  the  roll,  there  ahall  be  a  cable  or 
wire  center  cord  eoimected  to  the  safety 
trip.  These  Unes  should  be  not  more  than 
12  Inches  from  the  faces  of  the  respective 
rolls  and  not  less  than  2  inches  from  the 
calender  frame.  They  should  be  anchored 
to  the  frame  not  more  than  5  Inches  from 
the  floor  or  operator's  platform.  'They 
ShaU  operate  readily  when  pushed  or 
puUed. 

<d>  Proteelion  by  location — (1>  Hint. 
Where  a  mlU  la  so  InstaUed  that  persons 
cannot  normally  reach  through,  over,  un¬ 
der.  or  around  to  come  In  oontaet  with 
the  roU  bite  or  be  caught  between  a  roU 
and  an  adjacent  objeet.  then,  provided 
such  elements  are  made  a  fixed  part  of  a 
mlU,  safety  control  devloes  listed  m  para¬ 
graph  (b)  of  this  section  shaU  not  apply. 

(2>  Calenders.  Where  a  calender  Is  so 
liutaUed  that  persons  caniut  normally 
reach  through,  over,  under,  or  around  to 
come  In  contact  with  the  roU  bite  or  be 
caught  between  a  roU  and  an  adjacent 
object,  then,  provided  such  elements  are 
made  a  fixed  part  of  a  calender,  safety 
control  devices  listed  In  paragraph  (c> 
of  this  section  shaU  not  apply. 


(e)  Trip  and  emergency  sisUehes.  All 
trln  and  emergency  switches  shaD  not  be 
of  the  automatleaUy  resetting  type,  but 
ShaU  require  mami«i  resetting. 

if)  Stopping  Umits— (1)  Determina¬ 
tion  0/  dittanee  o/  troesl.  AU  measure¬ 
ments  on  mills  and  calenders  aHaU  be 
taken  with  the  rolls  running  empty  at 
marl  mum  operating  speed.  Stopping  dis¬ 
tances  ShaU  be  expressed  In  Inohes  of 
surface  travel  of  the  roU  from  the  In¬ 
stant  the  emergency  stivplng  device  Is 
actuated. 

(2)  Stopping  Umits  /Or  miSt.  All  nuns 
Irrespective  of  the  also  of  the  rolls  or 
their  arrangement  (Individually  or 
group-driven)  shaU  be  stopped  within  a 
distance,  as  measured  In  inches  of  sur¬ 
face  travel,  not  greater  than  1%  percent 
of  the  peripheral  no-load  surface  speeds 
of  the  respective  rolls  me  determined  In 
feet  per  mmute. 

(3)  Stopping  Umits  /or  ealenden.  (1) 
AU  calenders.  Irrespective  of  slae  of  the 
rolls  or  their  conflguration,  «h«ii  be 
stopped  within  a  dlstanoe,  as  msasured  In 
biches  of  surface  travel,  not  greater  than 
1%  percent  of  the  peripheral  no-load 
surface  speeds  of  the  respective  odender 
rolls  os  determined  In  feet  per  mieiw. 

(U)  Whese  speeds  above  2S0  feet  per 
minute  as  msasured  on  the  surface  of 
the  drive  roU  are  used,  stopping  distances 
of  more  than  1%  percent  are  permissible. 
Such  stopping  distances  shaU  be  subject 
to  engineering  determieatuii 
(g)  Alarm.  Where  an  exposure  Is 
created  by  the  operation,  and  the  opera¬ 
tors  are  not  within  sight  or  hearing  of 
other  employees,  a  suitable  alarm  device 
should  be  provided  so  that  assistance  edU 
be  available  la  ease  of  accidents. 
81910.217  liedisilicsl  power  peessss, 
(a)  General  regiiirements.  £2 
installations.  The  rsqulrementem  vhi- 
section  ShaU  apply  to  aU  mechanical 
power  presses  Installed  on  or  after  Au¬ 
gust  31,  1971,  eaoept  that  the.  require¬ 
ments  of  paragraphs  (b)(13),  (b)(14). 
and  (c)  (5)  of  this  section  shaU  be  com- 
pUed  with  by  November  1, 197S. 

(2)  Former  installations.  The  require¬ 
ments  of  this  section  shaU  apply  to  aU 
mechanical  power  presses  Installed  prior 
to  August  31.  1971.  except  that  the  re¬ 
quirements  of  paragraphs  (b)  and  (c)  (5) 
of  this  section  shaU  be  complied  with  by 
November  1, 1975. 

(3)  AH  iastallafioiu.  The  requirements 
of  this  secUon  pertaining  to  the  care 
and  use  of  mechanical  power  presses 
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shall  apply  to  aU  mechanical  poweuress 
eperatums  as  ol  Pebruary  15,  191^ 

(4)  Reconstmetion  end  modiAcatum. 

It  ShaU  be  the  responsibility  of  any  per¬ 
son  reconstructing,  or  modifying  a  me- 
fhanicai  power  ptcss  to  do  SO  m  accord¬ 
ance  with  paramwpb  (bi  ol  this  section. 

(5)  Excluded  maelanet.  Press  brakes, 
hydraulic  and  pneumatic  power  presses, 
buUdoeers,  hot  bending  snd  hot  metal 
presses,  forging  presses  and  hammers, 
riveting  machines  and  slmUar  types  of 
fastener  applicators  are  excluded  from 
the  requirements  of  this  section. 

(b>  Meeltanlcal  power  press  gaordiag 
and  oonstruetkm,  general— (1)  Hasarde 
to  personnel  associated  with  broken  or 
/alUng  machine  components.  Machine 
componenu  shaU  be  designed,  secured, 
or  oorertd  to  minimise  hazards  caused 
by  breakage,  or  loosening  and  faUlng  or 
release  of  mechanical  energy  do.  broken 
springs) .  " 

(2)  Brakes. — Prietton  brakes  provided 
for  stopping  or  holding  a  slide  movement 
shall  be  Inherently  seU-engaglng  by  re¬ 
quiring  power  or  force  from  an  external 
source  to  cause  disengagement.  Brake 
capacity  shaU  be  sufficient  to  stop  the 
motion  of  the  slide  quickly  and  capable 
of  holding  the  slide  and  Its  attachments 
at  any  p^t  In  Its  travel. 

(3)  Machines  uttng  lull  resoiatioa 
positive  dutches,  il)  Machines  usUig  tuU 
revolutloD  clutches  shaU  Incorporate  a 
single-stroke  mechanism. 

(U>  If  the  single-stroke  mechanism  Is 
dependent  upon  spring  action,  the 
apringis)  shaU  be  of  the  eompression 
type,  operating  on  a  rod  or  guided  within 
a  hole  or  tub^  and  designed  to  prevent 
Interleavliig  of  the  spring  coils  In  event 
of  breakage. 

(4>  Foot  pedals  itreadle).  (1)  TThc 
pedal  mechanism  shaU  be  protected  to 
prevent  unintended  operation  from  (su¬ 
ing  or  moving  ohjeols  or  by  aoeldental 
stepping  onto  the  pedal. 

(U)  A  pad  with  a  nonsUp  eontoct  ares 
ShaU  be  flnnlf  attached  to  the  pedal. 

(HI)  The  pedal  return  springis)  ahoU 
be  of  the  eompiosstoa  type,  operating 
en  a  rod  or  guided  within  a  bole  or  tube, 
or  designed  to  prevent  Interleevlng  of 
sprhig  eeila  In  event  of  breakage. 

(Iv)  If  pedal  eounterwelghls  are  pn^ 
vldsd,  the  path  of  the  travel  of  the 
weight  ShaU  be  enclosed. 

(5)  Hand  operated  Isssra.  (1)  Rend- 
lever-operated  power  presses  shoU  be 
equlppM  with  e  spring  lateh  on  the  op- 
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eratlng  lever  to  prevent  premature  or 
AccidDntAt  inpirtnc. 

(U)  The  operating  levers  on  hand- 
tripped  presses  havmg  more  than  one 
operating  station  shaU  be  Interlocked  to 
prevent  the  tripping  of  tbs  press  except 
by  the  "concurrent"  use  ol  aU  levera. 

Id)  Two-hand  trip.  (1)  A  two-band 
trip  ShaU. have  the  Individual  operators 
hand  controls  protected  against  unin¬ 
tentional  operation  and  have  the  Indlvld- 
ual  operator's  hand  controls  arranged  by 
design  and  construction  and/or  separa¬ 
tion  to  require  theHise  of  both  hands  to 
trip  the  press  and  use  a  control  arrange¬ 
ment  requiring  concurrent  operation  of 
the  Individual  operators  band  controls. 

(U>  Two-hand  trip  systems  on  fuO 
revolution  clutch  mscblnes  shaU  Incor¬ 
porate  an  antirepeat  feature 

(Ul>  If  two-band  trip  systems  are 
used  on  multiple  operator  presses,  each 
operator  shaU  have  a  separate  set  of 
controls. 

(7)  Machines  uttng  part  revolution 
dutches.  (I>  The  clutch  ^aU  release  and 
the  brake  shaU  be  applied  when  the  ex¬ 
ternal  clutch  engaging  means  Is  re- 
moveiL  dsactlvated,  or  deenergised. 

Ill)  A  red  color  stop  control  shaU  be 
provided  with  the  clutch/brake  control 
system.  Momentary  operation  of  the 
atop  control  shaU  Unmedlately  deactivate 
the  clutch  snd  apply  the  brake.  The  stop 
control  ShaU  override  any  other  control, 
and  reactuatlon  of  the  clutch  shaU  re¬ 
quire  use  of  the  operating  (tripping) 
meant  which  has  been  selecteiL 

<iUi  A  means  of  seleetlng  OS.  "Ineh,” 
Single  Stroke,  and  Continuous  (when  the 
continuous  function  Is  furnished)  shall 
be  supplied  with  the  clutcb/brake  control 
to  select  type  of  operatloo  of  the  press. 
Fixing  of  selectlan  shaU  be  by  means 
capable  of  supervlsiao  by  the  employer. 

•Iv)  The  "Inch"  operating  means  ShaU 
be  designed  to  prevent  exposure  of  the 
workers  hands  within  the  point  of  op¬ 
eration  by: 

(e)  Requiring  the  coBCurrent  lae  of 
both  hands  to  actuate  the  clutch,  or 
(b)  Being  a  single  control  protected 
against  occidental  actuation  and  so  lo¬ 
cated  that  the  worker  cannot  reach  Into 
the  point  of  operatl(m  wbUe  operating 
the  single  conhifl. 

<vi  Two-hand  eontrols  (Or  tingle 
stroke  MiaD  conform  to  the  following 
lewdrements; 

(a)  Bach  hand  eontrol  shaU  be  pro¬ 
tected  against  unintended  operation  and 
arranged  by  design,  construction,  and/or 
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separaUon  so  that  the  coneuxTent  use  of 
both  bands  Is  required  to  trip  the  presa 
lb)  Hie  control  system  shiUl  be  de¬ 
signed  to  permit  an  adjustment  wl  'ch 
wlU  require  eonourrent  pressure  tnun 
both  hands  during  the  die  closing  porUoo 
of  the  stroke. 

(c>  The  control  system  shoU  Incor¬ 
porate  an  anUrepeat  feature. 

id)  The  control  systems  shaU  be  de¬ 
signed  to  require  release  of  aU  operators' 
hand  eontrols  before  an  Interrupted 
stroke  can  be  resumed.  This  requirement 
pertains  only  to  those  single-stroke,  two- 
hand  controls  manufactured  and  In- 
staUed  on  or  after  August  31,  1971. 

(vl)  (Reservedl 

(vU)  (Controls  (or  more  than  one  op¬ 
erating  station  ShaU  be  designed  to  be 
activated  and  deactivated  In  complete 
sets  of  two  operator’s  hand  controls  per 
operating  station  by  means  capable  of 
being  supervised  by  the  employer.  The 
clutch/brake  control  system  shaU  be  de¬ 
signed  and  cosistructed  to  prevent  actu¬ 
ation  of  the  clutch  If  oU  operating  sta¬ 
tions  are  bypassed. 

(vlU)  Those  clutch/hroks  control  sys¬ 
tems  which  contain  both  single  and  con¬ 
tinuous  functions  sHaii  be  designed  so 
that  completion  of  continuous  clrcmts 
may  be  supervised  by  the  employer.  Hie 
Initiation  of  continuous  run  shall  require 
a  prior  action  or  decision  by  the  operator 
In  addition  to  the  selectloo  of  Continuous 
on  the  stroking  selector,  before  actuation 
of  the  operating  means  wlU  result  In  con¬ 
tinuous  stroking, 

(lx)  II  foot  control  Is  provided,  the 
selection  method  between  band  and  foot 
control  shall  be  separate  from  the  strok¬ 
ing  selector  and  shaU  be  designed  so  that 
toe  selection  may  be  supervised  by  the 
employer. 

(X)  Foot  operated  tripping  controls.  If 
used.  ShaU  be  protected  so  as  to  prevent 
operation  (ram  falling  or  moving  objects, 
or  from  unintended  operation  by  acci¬ 
dental  stepping  onto  the  ((xK  control 
(xl)  The  control  of  olr-clutch  ma¬ 
chines  shsU  be  designed  to  prevent  a 
significant  increase  In  the  normal  stop¬ 
ping  time  due  to  a  (aUure  wlthto  the 
operating  valve  mechanism,  and  to  In- 
blMt  further  opetnUon  If  such  foUare 
does  occur.  TThla  requirement  shaU  apply 
only  to  those  cluteh/broke  eir-veJve  con¬ 
trols  manufactured  end  Installed  on  or 
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after  August  31, 1971,  but  sbaU  not  apply 
to  machines  Intended  only  for  oontlnu- 
ous.  automatic  feeding  appIlcaUons. 

(xlli  The  clutch/brake  control  shaU 
incorporate  an  automatic  means  to  pre¬ 
vent  Initiation  or  continued  activation  of 
the  Single  Stroke  or  Continuous  func¬ 
tions  unless  the  press  drive  motor  Is  en-  * 
ergized  and  In  the  forward  direction. 

1x111)  Hie  clutch/brake  control  sbaU 
automatically  deactivate  In  event  of  (all¬ 
ure  of  the  power  or  pressure  supply  for 
the  clutch  engaging  means.  Reactivation 
of  the  clutch  sbaU  require  restoration  of 
normal  supply  and  the  use  of  the  tripping 
inechanlsm(s) . 

(xlvi  Hie  clutch/brake  eontrol  shaU 
automatleaUy  deactivate  In  event  of  (aU¬ 
ure  of  the  counterbalanceis)  air  supply. 
Reactivation  of  the  clutch  shaU  require 
restoration  of  normal  olr  supply  and  use 
of  the  tripping  mschanlsm(s) . 

(xv>  Selectton  of  bar  operation  shoU 
be  by  means  capable  of  being  supervised 
by  the  emidoyer.  A  separate  pushbutton 
ShoU  be  employed  to  activate  the  clutch, 
and  the  clutch  shall  be  activated  only  If 
the  driver  motor  Is  deenerglxeiL 

(8)  ElectrteaL  (1)  A  main  power  dls- 
eonnect  switch  capable  of  bmng  locked 
only  In  the  Off  pceltlao  shoU  be  provided 
with  every  power  prem  control  system. 

(U)  The  motor  start  button  shiUI  be 
protected  against  aecldsntal  operation. 

(Ul)  AU  mechanical  power  prase  con¬ 
trols  ShaU  Incorporate  a  type  d  drive 
motor  starter  that  wlU  disconnect  the 
drive  motor  from  the  power  source  In 
event  of  control  voltage  or  power  source 
(aUure,  and  require  operation  of  the 
motor  start  button  to  restart  the  motor 
when  voltoge  conditions  ore  restored  to 
oormaL 

(Iv)  AU  an.  control  clreolts  and  s(de- 
nold  valve  coUs  kbaU  be  powered  by  not 
more  tbrm  a  nominal  240-voIt  dx.  supply 
obtained  from  a  transformer  with  an  Iso- 
Irdsd  secondary  Higher  voltages  that 
may  be  nsc  assary  (or  operatton  of 
machine  or  conlkol  raeehrmlaais  dSaU  be 
Isolated  from  any  oontrol  mechanism 
handled  by  the  operator,  but  motor 
starters  with  Integral  Start-Stop  bsBons 
may  utUlae  Una  voltage  oontrol.  AH  dx. 
control  circolts  shaU  be  powered  by  not 
more  then  a  nominal  240-volt  dx.  supply 
Isolated  from  any  higher  voltages. 
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(V)  All  clutch/brake  control  electrlcnl 
arcuiift  ttiaU  oe  pioiecied  a^auul  Uie 
possibility  of  AD  Accidental  ground  in  the 
control  circuit  causing  laise  opei'ation  ol 
the  press. 

(vli  Electrical  clutch/brate  control 
circuits  snail  incorporate  features  to 
minimize  the  possibility  of  an  unintended 
stroke  in  the  event  ol  the  laiiure  ol  a  eon* 
irol  component  to  funcuoo  properly,  in¬ 
cluding  relaya  UtUt  swiicnes,  and  static 
output  circuits 

(9)  Slide  counterbalance  systems.  tU 
Spring  counterbalance  systems  when 
used  shall  incorporate  means  to  retain 
system  parts  in  event  of  breakage. 

4U)  ^nng  counterbalances  when  used 
shall  have  the  capability  to  hold  the  slide 
and  lU  attachments  at  mldstroke. 
without  brake  applied. 

aiu  Air  counterbalance  cylinders 
shall  incorporate  means  to  retain  the 
piston  and  rod  in  case  of  breakage  or 
loosening. 

<lvi  Air  countertmlance  cylinders 
shall  have  adequate  capability  to  hold 
the  slide  and  its  attachments  at  any 
point  In  stroke,  without  brake  applied 

(V)  Air  counterbalance  cylinders  shall 
Incorporate  means  to  prevent  failure  of 
capability  (sudden  loss  of  pressure)  in 
event  of  air  supply  failure. 

(10)  Atr  controUtno  equipment.  Air 
controlling  equipment  shall  be  protected 
against  foreign  metenal  and  water  en¬ 
tering  the  pneumatic  system  of  the 
press  A  means  of  air  lubrication  shall 
oe  provided  when  needed 

(11)  Hydraulic  eaaipment.  The  maxi¬ 
mum  anticipated  working  pressures  In 
any  hydraulic  system  on  a  mechanical 
power  press  shall  not  exceed  the  safe 
working  pressure  lating  of  any  compo¬ 
nent  used  in  that  system. 

(12)  Pressure  vessels.  All  pressure  ves¬ 
sels  used  in  conjunction  with  power 
presses  shall  conform  to  the  American 
Society  of  Mechanical  Engineers  Code  for 
Pressure  Vessels.  1968  Edition 

(13)  Control  reliabUittf  When  required 
by  paragraph  (C)  <5)  of  this  section,  the 
control  system  bhall  be  constructed  so 
that  a  failure  within  the  system  does  not 
prevent  the  normal  stopping  action  from 
being  applied  to  the  press  when  required, 
but  does  prevent  initiation  of  a  successive 
stroke  until  the  failure  Is  corrected  The 
failure  shall  be  detectable  by  a  simple 


test,  or  indicated  by  the  control  system. 
This  requirement  not  apply  to  those 
elements  of  the  control  system  which 
have  no  effect  on  the  protection  against 
point  of  operation  Injuries. 

(14)  Brake  system  monitoring  When 
required  by  iMiragraph  (C)  (5)  of  this  sec* 
Uon,  the  brake  monitor  ahwii  meet  the 
following  requirements: 

(i>  Be  so  constructed  as  to  automat* 
ically  prevent  the  acUvaticm  of  a  succes¬ 
sive  stroke  if  the  stoppiiig  time  or  brak¬ 
ing  distance  deteriorates  to  a  point  where 
the  safety  distance  being  utiUaed  does 
not  meet  the  requirements  set  forth  in 
paragraph  (c)  (3)  (iii)  (e)  or  (c)(3)(vil) 

(c)  of  this  section.  The  brake  monitor 
used  with  the  Type  B  gate  or  movable 
barrier  device  shall  be  installed  In  a  man¬ 
ner  to  detect  slide  top-stop  overrun  be¬ 
yond  the  normal  limit  reasonably  estab¬ 
lished  by  the  employer 

(U>  Be  installed  on  a  press  such  that  it 
indicates  when  the  performance  of  the 
braking  system  has  deteriorated  to  the 
extent  described  in  paragraph  (b)(14> 

(1)  of  this  section;  and 
(ill)  Be  constructed  and  installed  in  a 
manner  to  monitor  brake  system  per¬ 
formance  on  each  stroke. 

(c)  Safeguarding  the  point  of  opera- 
tion — (1)  General  requirements,  (i)  It 
shall  be  the  responsibility  of  the  em¬ 
ployer  to  provide  and  insure  the  usage 
of  "point  of  operation  guards**  or  pitg>- 
erly  applied  and  adjusted  pomt  of  opera¬ 
tion  devices  on  every  operation  per¬ 
formed  on  a  mechanical  power  press 
See  Table  O>10. 

<11)  *rhe  requirement  of  subdlvisioD 
(1)  of  this  subparagraph  shall  not  ^ply 
when  the  point  of  operation  opening  Is 
one-fourth  inch  or  leas.  See  Table  O-IO. 

(3)  Point  of  operation  guards.  (1) 
Every  point  of  operation  guard  shall 
meet  the  following  design,  construction, 
application,  and  adjustment  require¬ 
ments: 

(a)  It  shall  prevent  entry  of  hands  or 
fingers  into  the  point  of  operation  by 
reaching  through,  over,  under  or  around 
the  guard: 

•  b)  It  shall  conform  to  the  maximum 
permissible  openings  of  Table  0-10; 

(c>  It  shall,  in  itself,  create  no  pinch 
point  between  the  guard  and  monng 
machine  parts; 


(d)  It  utilize  fasteners  not 

readily  removable  by  operator,  so  as  to 
minitn«ge  the  possibUiiy  of  misuse  or 
removal  of  essential  parts; 

(e)  It  shall  faciliUte  lu  inspection,  and 
(/)  It  shall  offer  maximum  visibility 

ol  the  point  ol  operation  consistent  with 
the  other  requirements. 

(11)  A  die  enclosure  guard  shall  be  at¬ 
tached  to  the  die  shoe  or  stripper  in  a 
fixed  position. 

(iu>  A  fixed  barrier  guard  shall  be 
attached  securely  to  the  frame  of  the 
press  or  to  the  bolster  plate. 

(iv)  An  interlocked  press  barrier 
guard  shall  be  attached  to  the  press 
frame  or  bolster  and  shall  be  interlocked 
with  the  press  clutch  control  so  that  the 
clutch  cannot  be  acUvated  unless  the 
guard  itself,  or  the  hinged  or  movable 
sections  of  the  guard  are  in  posiuon  to 
conform  to  the  requirements  ol  Table 
G-iO. 

(v)  *nie  hinged  or  movable  sections 
of  on  interlocked  press  barrier  guard 
shall  not  be  used  for  manual  feeding. 
The  guard  shall  prevent  opening  of  the 
interlocked  section  and  reaching  into  the 
point  of  operation  prior  to  die  closure  or 
prior  to  the  cessation  of  slide  motion. 
Bee  paragraph  (c)  (3)  (U>  of  this  section 
regarding  manual  feeding  through  in¬ 
terlocked  press  barrier  devices. 

(Vi)  *1716  adjustable  barrier  guard 
shall  be  securely  attached  to  the  press 
bed.  bolster  plate,  or  die  shoe,  and  shaU  be 
adjusted  and  operated  In  conformity 
With  Table  0-10  and  the  requiremenu 
of  this  subparagraph.  Adjustments  shall 
be  made  only  by  authorized  personnel 
whose  qualifleatiems  include  a  knowledge 
of  the  provisl<ms  of  Table  0-10  and  this 
'ubparagraph. 

(Til)  A  point  of  operaUon  enclosure 
which  does  not  meet  the  requirements 
of  this  subparagraph  and  Table  0-10 
shall  be  used  only  in  conjunction  with 
pomt  of  operation  devices. 

(3)  Point  of  operation  devices.  (1> 
P<Ant  of  operation  devices  shall  protect 
the  operator  by: 

(a)  Prevenung  and/ or  stopping  nor¬ 
mal  stroking  of  the  press  if  the  opera¬ 
tor’s  hands  are  inadvertenily  placed  In 
the  point  of  operation,  or 

(b)  Preventing  the  operator  from  m- 
advertently  reaching  into  the  point  of 
operation,  or  withdrawing  his  hands  If 


they  are  Inadvertently  located  In  the 
pomt  of  operation,  as  the  dies  close;  or 
ic)  Prevenung  the  operator  from  in¬ 
advertently  reaching  mto  the  point  of 
operauon  at  all  times,  or 
(d>  (Reserved) 

<e)  Requiring  applicati(m  of  both  of 
the  operator's  hands  to  machine  operat¬ 
ing  controls  and  locating  such  controls 
at  such  a  safety  distance  from  the  point 
of  operation  that  the  slide  completes  the 
downward  travel  or  stops  before  the  op¬ 
erator  can  reach  into  the  pomt  of  op¬ 
eration  with  his  hands;  or 

(/)  Enclosmg  the  pomt  of  operation 
before  a  press  stroke  can  be  initiated, 
and  maintainmg  this  closed  condition 
imtU  the  motion  of  the  slide  had  ceased; 
or 

(g)  Enclosing  the  pomt  of  operation 
before  a  press  stroke  can  be  mitiated,  so 
as  to  prevent  am  operator  from  reaching 
mto  the  pomt  of  operauon  prior  to  die 
closure  or  prior  to  cessation  of  slide 
motion  during  the  downward  stroke. 

«  (il)  A  gate  or  movable  barrier  device 
^all  protect  the  operator  as  follows: 

(a)  A  ’Type  A  gate  or  movable  barrier 
device  shall  protect  the  operator  in  the 
manner  specified  in  paragraph  (c>  (3) 
(t)  (/)  of  this  section,  and 

(b)  A  Type  B  gate  or  movable  bar¬ 
rier  device  shall  protect  the  operator  In 
the  manner  specified  in  paragraph 

(c)  (3)  <i)  (p)  of  this  section. 

(iii)  A  presence  sensing  point  of  op¬ 
eration  device  shall  protect  the  operator 
as  provided  in  paragraph  (c)  (3)  (1)  (a)  of 
this  secUon,  and  shall  be  mterlocked  mto 
the  contnd  circuit  to  prevent  or  stop 
slide  motion  if  the  operator's  hand  or 
other  part  of  his  body  is  within  the  sens¬ 
ing  field  of  the  device  during  the  down- 
stroke  of  the  press  slide. 

<a)  The  device  may  not  be  used  on 
marhmes  using  full  revolution  clutches. 

(b)  The  device  may  not  be  used  as  a 
tripping  means  to  Initiate  slide  motion. 

(c>  The  device  shall  be  constructed  so 
that  a  failure  withm  the  system  does  not 
prevent  the  normal  stopping  acUon  from 
being  applied  to  the  press  when  required, 
but  does  prevent  the  initiation  of  a  suc¬ 
cessive  stroke  until  the  failure  is  cor¬ 
rected.  The  failure  shall  be  indicated 
by  the  system. 

(tfi  Muting  (bypassing  of  the  protec¬ 
tive  function)  of  such  device,  durmg  the 
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upstroke  of  the  press  slide,  is  permitted  | 
for  the  purpose  of  parts  ejecUon,  circuit 
checking,  and  feeding. 

(e*  The  saiety  distance  (Da)  from  the  > 
sensing  field  to  the  pomt  of  operation 
shall  be  greater  than  the  distance  deter¬ 
mined  by  the  following  formula: 

D«-S3  IcchM,' second  X  T« 

Where. 

D.  -  minimum  safety  distance  (Inches); 

S3  inches,  second  .=:hsnd  speed  constant;  and 
stoppU^g  Ume  of  the  press  measured 
St  spproxlmsiely  00*  posltlou  of  crankshaft 
rotation  (seconds). 

(/)  Guards  shall  be  used  to  protect  all 
areas  ol  entry  to  the  pomt  of  opeialion 
not  protected  by  the  presence  sensmg 
device. 

(iviThe  pull-out  device  shall  protect 
the  operator  as  specified  m  paragraph 

(c)(3)(i)(b)  of  this  section,  and  shall 
mclude  attachments  for  each  of  the 
operator  s  hands. 

<a)  Attachments  shall  be  connected  to 
and  operated  only  by  the  press  slide  or 
upper  die. 

(b)  Attachments  shall  be  adjusted  to 
prevent  liie  operator  irom  reachmg  into 
the  pomt  of  operation  or  to  withdraw 
the  operator’s  hands  from  the  pomt  of 
operation  before  the  dies  close. 

•  c)  A  separate  pull-out  device  shall  be 
provided  for  each  operator  if  more  than 
one  operator  is  used  on  a  press. 

Each  pull-out  device  in  use  shall 
be  visually  insi  ected  and  checked  for 
proper  adjustment  at  the  start  of  each 
operator  ^iit.  following  a  new  die  set¬ 
up.  and  when  operators  are  changed. 
Necessary  maintenance  or  repair  or  both 
shall  be  performed  and  ccmpleted  before 
the  press  is  operated  Records  of  m- 
spections  and  maintenance  shall  be  kept 
In  accordance  with  paragraph  (e>  of  this 
section. 

(v»  The  sweep  device rTiall  protect  the 
operator  as  specified  in  paragraph  «c)‘3) 
(ixb)  of  this  section,  by  removing  liis 
hands  safely  to  a  safe  position  if  they 
are  inadvertently  located  in  the  point  of 
operation,  as  the  dies  close  or  prior  to 
tripping  the  clutch.  Devices  operating  m 
this  manner  shall  have  a  barrier  at¬ 
tached  to  the  sweep  arm  in  such  a  man¬ 
ner  as  to  prevent  the  operator  from 
reaching  into  the  point  of  operation,  past 
the  trailing  edge  of  the  sweep  arm  on  the 
downward  stroke  of  the  press.  This  dc- 


I  v^may  not  be  used  for  pomt  of  opera¬ 
tion  safeguarding  after  December  31, 
19m 

The  sweep  device  must  be  acU- 
vau^  by  the  slide  or  by  motion  of  a  foot 
peda.  triorod. 

(b)  The  sweep  device  must  be  de¬ 
signed.  installed  and  operated  so  as  to 
prevent  the  operator  from  reaching  mto 
the  point  of  operation  before  the  dies 
close. 

(c)  Ihe  sweep  device  must  be  installed 
so  that  It  wUl  not  Itself  create  an  Impact 
or  shear  hazard  between  the  sweep  arm 
and  the  press  tie  rods,  dies,  or  any  other 
part  of  the  press  or  barrier. 

(tf)  Parti^  enclosure  conforming  with 
this  paragraph  <c)  (3)  <v) .  as  to  the  area 
of  entry  whl^  they  protect,  must  be  pro¬ 
vided  on  both  sides  of  the  pomt  of  opera¬ 
tion  to  prevent  the  operator  from  reach¬ 
ing  around  or  behind  the  sweep  device 
and  mto  the  point  of  operation  after  the 
dies  start  to  close.  Partial  enclosures  shall 
not  themse^s  create  a  pmch  point  or 
shear  haza^ 

(Vi)  A  h^out  or  a  restraint  device 
shall  protect  the  operator  as  specified  in 
subdivision  (1)  (c)  of  this  subparagraph 
and  shall  include  attachments  for  each 
of  the  operator's  hands.  Such  attach¬ 
ments  shall  be  securely  anchored  and 
adjusted  in  such  a  way  that  the  (merator 
Is  restrained  from  reaching  mto  the  pomt 
of  operation.  A  separate  set  of  restraints 
shall  be  provided  for  each  operator  if 
more  than  one  operator  is  required  on  a 
press. 

(vli)  The  two  hand  conU'ol  device  shall 
protect  the  operator  as  specified  m  para¬ 
graph  (c)(3)(l)(e)  of  this  section. 

(a)  When  used  in  press  operations  re¬ 
quiring  more  than  one  operator,  separate 
two  hand  controls  shall  be  provided  for 
each  operator,  and  shall  be  designed  to 
require  concurrent  application  of  all  op¬ 
erators’  controls  to  activate  the  slide 
The  removal  of  a  hand  from  any  control 
button  shall  cause  the  slida^o  stop. 

(b)  Each  two  hand  control  shall  meet 
the  construction  requirements  of  para¬ 
graph  (b)  (7)  (V)  of  this  section. 

(c>  The  safety  distance  (D«)  between 
each  two  hand  control  device  and  the 
point  of  operation  shall  be  greater  than 
the  distance  determined  by  the  follow¬ 
ing  formula: 


D.:=e3  tnches/Mcond  X  T.;  where: 

minimum  safety  distance  (inches); 

S3  tnches-6econd=.band  speed  constant; 
and 

Tts.  stopping  Ume  of  the  press  measureU 


(tf>  Two  hand  controls  shall  be  fixed 
in  position  so  that  only  a  supervisor  or 
safety  engineer  is  cap^le  of  relocating 
the  controls. 

(vlU)  The  two  hand  trip  device  shall 
protect  the  operator  as  specified  m  para¬ 
graph  (c)  (3)  (i)  <e)  of  this  section. 

(a)  When  used  In  press  operations  re¬ 
quiring  more  than  one  operator,  separate 
two  hand  trips  shall  be  provided  for  each 
operator,  and  shall  be  designed  to  re¬ 
quire  concurrent  application  of  all  oper¬ 
ators'  to  activate  the  slide. 


<d)  Two  hand  trips  shall  be  fixed  In 
position  so  that  only  a  supervisor  or 
safety  engineer  Is  capable  of  relocating 
the  controls. 

(4)  Hand  feeding  fools.  Rand  feeding 
tools  are  intended  for  placing  and  re- 
rnovmg  materials  m  and  from  the  press 
Hand  feeding  tools  arc  not  a  pomt  of 
operation  guard  or  protection  device  and 
shall  not  be  used  In  lieu  of  the  "guards" 
or  devices  required  in  this  section. 

(5)  Additional  requirements  for  safe¬ 
guarding.  Where  the  operator  feeds  or 
removes  parts  by  placing  one  or  both 
hands  in  the  point  of  operation,  and  a 
two  hand  control,  presence  sensing  de¬ 
vice  of  Type  B  gate  or  movable  barrier 
(on  a  part  revolution  clutch)  is  used 
for  safeguarding: 

(1)  the  employer  shall  use  a  control 
system  and  a  brake  monitor  which  com¬ 
ply  with  paragraphs  (b)  <13)  and  (14) 
of  this  section.  This  requirement  shall  be 
complied  with  by  November  1, 1975; 

<11)  the  exception  In  paragraph  (b> 
(7)  (V)  (d)  of  this  section  for  two  hand 
controls  manufactured  and  installed  be¬ 
fore  August  31.  1971  Is  not  applicable 
under  this  paragraph  (c)  (5) ; 

(iii)  the  control  of  air  clutch  machines 
shall  be  de.-^igned  to  prevent  a  significant 
Increase  In  the  normal  stopping  time  due 


(b)  Elach  two  hand  trip  shall  meet 
the  construction  requirements  of  para¬ 
graph  (b)  (6)  of  this  section. 

(c)  The  safety  distance  (D»)  between 
the  two  hand  trip  and  the  point  of  oper¬ 
ation  shall  be  greater  than  the  distance 
determined  by  the  following  formula: 

Da^^63  iscbes/Mcond  X  T«;  where: 

Da  -  minimum  safety  dUt&nce  (inches); 

63  inches/ seconds  band  speed  constant, 
and 

Tasthe  maximum  time  the  press  takes 
for  the  die  closure  after  it  has  been  tripped 
(seconds).  For  full  revolution  clutch  presses 
with  only  one  engaging  point  Ta  Is  etjual 
to  the  time  necessary  for  one  and  one-half 
revolutlona  of  the  crankshaft.  For  full  revo¬ 
lution  clutch  presses  arith  mors  than  one  en¬ 
gaging  point.  Ta  shall  be  calculated  as 
follows: 


X  time  necessary  to  complete 

one  revolution  of  the  crankshaft 
(seconds) 

to  a  faUure  within  the  operaUng  valve 
mechanism,  and  to  Inhibit  further  oper¬ 
ation  if  such  failure  does  occur,  where  a 
part  revolution  clutch  is  employed.  The 
exception  in  paragraph  (b)  (7)  (xl)  of 
this  secUon  for  controls  manufactured 
and  InsUUed  before  August  31.  1971.  is 
not  applicable  under  this  paragraph  (c) 
(5). 

<d)  Design,  construction,  setting  and 
feeding  of  dies.  (1)  General  require¬ 
ments.  EffecUve  February  I,  1976.  the 
employer  shall ;  (1)  use  dies  and  operat¬ 
ing  meth(Xls  designed  to  control  or  elim¬ 
inate  hazards  to  operating  personnel,  and 
(ii)  furnish  and  enforce  the  use  of  hand 
tools  for  freeing  and  removing  stuck 
work  or  scrap  pieces  from  the  die,  so  that 
no  employee  need  reach  into  the  point 
of  operation  for  such  purposes. 

(2)  (Reserved) 

(3)  Scrap  handling.  The  employer 
shall  provide  means  for  handling  scrap 
from  roU  feed  or  random  length  stock 
operations.  Scrap  cutters  used  in  con¬ 
junction  with  scrap  handling  systems 
shall  be  safeguarded  in  accordance  with 
paragraph  (b)  of  this  section  and  with 
I  1910219. 

(4)  Guide  post  hazard  The  hazard 
created  by  a  guide  post  (when  it  is  lo¬ 
cated  in  the  immediate  vicinity  of  the 
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operator^  mhen  separated  from  Its  hush¬ 
ing  by  more  than  (me-fourth  Inch  shaU 
be  considered  as  a  point  of  <^>eraUOQ 
hazard  and  be  protected  In  accordance 
with  paragraph  (c>  of  this  section. 

<5>  Vmtued  *ooling  If  unitized  tool¬ 
ing  Is  used,  the  opemog  between  tlie  top 
of  the  punch  holder  and  the  face  of  the 
slide,  or  striking  pad.  shall  be  safe¬ 
guarded  in  accordance  with  the  require¬ 
ments  of  paragraph  (b»  of  this  section 
<6>  Tonnoge.  itroke.  and  weight  des- 
ignation  All  dies  shall  be 

(1)  SUraped  with  the  tonnage  and 
stroke  requirements,  or  have  these  ehar- 
actertsucs  recorded  If  these  records  are 
readily  available  Co  the  die  setter; 

<U>  Stamped  to  Indicate  upper  die 
weight  when  oecessary  for  air  counter¬ 
balance  pressure  adjustment,  and 
(111 »  Stamped  to  Indicate  complete  die 
weight  when  handling  equipment  may 
become  overloaded 

Die  fastentno  Provision  shall  be 
made  in  both  the  upper  and  tower  siioee 
for  securely  mounting  the  die  Co  the 
bolster  and  slide  Where  clamp  caps  or 
setscrews  are  used  in  conjunction  with 
punch  stems,  additional  means  of  secur¬ 
ing  the  upper  shoe  to  the  slide  shall  bt 
used. 

(8)  Die  handhng  Handling  equip¬ 
ment  attach  points  shsll  be  provided  on 
all  dies  requiring  meolianical  handling. 

(9i  Dief-etUng  (H  The  employer  shall 
establish  a  dtesetUng  procedure  that  will 
tmure  co.'npUance  with  paragrai^  (bi  of 
this  section. 

<11  >  The  employer  shall  provide  spring 
loaded  turnover  bars,  for  presses  designed 
to  accept  such  turnover  bars. 

(Ul>  Tlie  employer  ahali  provhte  die 
stops  or  other  means  to  prevent  losing 
control  of  the  die  while  setting  or  remov¬ 
ing  dies  to  presses  which  are  inclined. 

(tv>  The  employer  ehail  provide  and 
enforce  the  use  of  safety  blodu  for  use 
whatever  dies  are  being  adlusted  or  re¬ 
paired  in  the  press 

iv>  The  employer  shall  provide 
bru'ibes.  saabs.  lubricating  rolls,  and 
automntic  or  manual  pre&>ure  guns  so 
that  operators  end  dlesetters  shall  not 
be  required  to  reach  into  the  point  of 
operation  or  other  hazard  areas  to  lubri¬ 
cate  material  punches  or  dies 
(e>  fnsperffoa.  wafnfcirflnce.  and 
modiflcal^on  of  presses. — (1>  fnrpecfion 


and  mainUnaTice  records.  (1)  It  shall  be 
the  responsibility  of  the  employer  to 
establivsh  and  follow  a  program  of  peri¬ 
odic  and  regular  inspections  of  his  power 
presses  to  insure  that  all  their  parts, 
auxiliary  equipment,  aitd  safeguard  are 
In  a  safe  operating  condition  and  adjust¬ 
ment.  The  employer  shall  maintain  rec¬ 
ords  of  these  Inspections  and  the  main¬ 
tenance  woiic  performed. 

(Ill  Each  press  shall  be  inspected  and 
tested  no  less  than  weekly  to  determine 
tlie  condition  of  the  clutch/brake 
mechanism,  antirepeat  feature  and  single 
stroke  mechanism.  Necessary  mainte¬ 
nance  or  repair  or  both  shall  be  per¬ 
formed  and  completed  before  the  press 
is  operated.  The  employer  shall  maintain 
receirds  of  these  iiupections  and  Uie 
maintenance  work  perlcunicd.  These  re¬ 
quirements  do  not  apply  to  tliose  pres.ses 
which  comply  with  paragraphs  <b)  (13* 
and  (14)  of  thlssecUon. 

(2>  Btodification.  It  shall  be  the  re- 
a>onslbillty  of  any  person  modifying  a 
power  press  to  furnish  Instructions  with 
the  modlflcatloD  to  establish  new  or 
changed  guidelines  for  use  and  care  of 
the  power  press  so  modi  lied. 

<3>  Training  of  maintenance  person^ 
net.  It  shall  be  the  responsibility  of  Uit* 
employer  to  insure  the  original  and  con¬ 
tinuing  competence  of  personnel  caitng 
for.  inspecting,  and  maintaining  power 
presses. 

<f)  Operaflon  of  power  presses—^) 
Employment  of  minors  The  employer 
shall  permit  no  one  under  18  years  of 
age  Co  operate  or  asst<tt  In  the  opera¬ 
tion  of  machinery  covered  In  this  sec¬ 
tion.  except  that  this  paragraph  shall 
not  be  deemed  to  prohibit  the  employ¬ 
ment  of  peraoiu  who  are  18  or  17  years 
of  age  in  an  apprenticeship  training 
program  which  meets  the  requirements 
contained  in  11  570.59  and  570.50  (b> 
and  <e)  of  this 

(2>  Instruction  to  operators.  The  em¬ 
ployer  shall  train  end  Instruct  the  op¬ 
erator  In  the  safe  method  of  work  before 
starting  work  on  any  operation  covered 
by  this  section  The  employer  shall  In¬ 
sure  1)y  adequate  supervision  that  correct 
operating  procedures  are  being  followed 

(3>  Work  area  The  employer  shall 
provide  clearance  between  machines  » 


that  movement  of  one  operator  win  not 
interfere  with  the  work  of  another.  Am¬ 
ple  room  for  cleaning  machines,  han¬ 
dling  material,  work  pieces,  and  scrap 
shall  also  be  provided  All  surrounding 
floors  shall  be  kept  in  good  condition  and 


free  from  obstructions,  grease.  oQ.  and 
water. 

(4>  Oi^loading.  The  employer  ahali 
operate  his  presses  within  the  toonage 
and  attachment  we^ht  ratings  speclfled 
by  the  manufacturer. 


quired  to  preveat  contact  Oetvfen  guard  and 
moving  parts 

The  minimum  pmirif  (np  line  la  the  distance 
between  the  tnfaad  ads  of  the  guard  and  the 
danger  line  whicb  Is  one-balf  inch  from  the 
danger  lirw 

The  various  openings  are  such  that  for 
average  size  hands  an  operator's  &r.gera  won't 
reach  the  point  of  operation 

After  instaliatloo  of  point  of  operation 
guards  and  before  a  )ob  Is  released  for  op¬ 
eration  a  checi  shouid  be  made  to  venf; 
that  the  guard  will  prevent  the  operator  • 
taanos  from  reaching  the  point  of  operation 


administering  a  plan  approved  by  the  As¬ 
sistant  Secretary  of  Labcn*  for  Occupa¬ 
tional  Safety  and  Health,  all  peunt  of 
operation  izijuriee  to  operators  or  other 
employees.  The  following  information 
shall  be  Included  in  the  report: 

(1)  Employer’s  name,  address  and 
Uxration  of  the  woi^place  (establish¬ 
ment). 

(U)  Employee's  name.  Injury  sus¬ 
tained,  and  ^e  task  being  i>erformed 
(operation,  set-up.  maintenance,  or 
other). 


Tasls  0-10 


Distance  of  opening  Maxinum  vidth 
from  point  of  opeT%.  opening 

fion  ha.'.a^d  (inehesi  (inches) 


IS  toavi... 

9-?  to  3^... 
314  to5y4-., 
5‘4  to«V4-. 
64  to  74... 
74  to  !a4.. 
194  to  154. 
154  to  174. 
174  to  814. 


of 


This  tsblv  shows  the  distances  that  guaras 
shall  be  poaltloned  from  tbs  danger  line  in 
accordance  with  the  required  openinga 


(g>  departs  of  mjuries  to  employees 
operuting  mechanical  power  presses.  The 


(lit)  Type  of  clutch  used  on  the  press 
(full  revotution.  part  revolution,  or  Arect 
drive* . 

liv)  T>'pe  of  safeguard  (8)  being  used 
(two  hand  control,  two  hand  trip,  pull¬ 
outs.  sweeps,  or  other) .  If  the  eafeguard 
is  not  described  In  this  section,  give  a 
complete  description. 

(v>  Cause  of  the  accident  (repeat  of 
press,  safeguard  failure,  removing  stueJe 
part  or  scrap,  no  safeguard  provided.  00 
safeguard  In  use,  or  other) . 

(Vi)  Type  of  feeding  (manual  with 
hands  in  dies  or  with  hands  out  of  dies, 
semiautomatic,  automatic,  or  other). 

(Vi!)  Means  used  to  actuate  press 
stroke  (foot  trip,  foot  C(»ntrol.  hand  trip, 
hand  control,  or  other* . 
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(viii)  Number  of  operators  required 
for  tlie  operation  and  tire  number  of 
operators  provided  with  controls  and- 
salcguarcts. 

(Swes.  6(b>.  8(0.  Pub.  Lsw  91-698.  84  SU1. 
IbVi.  1599  (29  Ci>.C.  Obit.  ftb7).  Secretary 
of  Labor's  Order  No  19-71.  36  PR  87j4) 

1 39  FK  895*'.2.  Juite  97.  1974.  as  atarnded  at 
39  PR  41646.  Dec  33.  1974;  40  PR  3963.  Jan 
37.  19751 

§1010.218  Forging  mntliirn-**. 

(a)  General  requirements — (1*  Use  of 
lead.  The  safety  reqiilremcnti^  of  this  sub- 
paragraph  apply  to  lead  'ca8ti'>  or  other 
use  of  lead  m  the  forge  shop  or  die  shop. 

(1)  Thermostatic  control  of  heating 
elements  shall  be  provided  to  maintain 
proper  melting  teizu>crature  and  prevent 
overheating 

(ii)  Fixed  or  permanent  lead  in¬ 
stallations  shall  be  exhausted 

(ill)  Portable  units  shall  be  used  only 
m  areas  where  good,  general  itxun  ven¬ 
tilation  is  provided 

(iv)  Personal  protective  equipment 
(gloves,  goggles,  aprons,  and  other 
items)  shall  be  worn. 

(v)  A  covered  container  shall  be  pro¬ 
vided  to  store  dross  skimmings. 

(VI)  Equipment  shall  be  kept  clean, 
particularly  from  accumulations  of  yel¬ 
low  lead  oxide. 


(lit)  Meam  shall  be  provided  for  dis¬ 
connecting  the  power  to  the  machine  and 
for  locking  out  or  rendering  cycling  con¬ 
trols  inoperable. 

(iv)  The  ram  shall  be  WockinJ  when 
dies  arc  being  changed  or  other  work  is 
b<ing  dune  on  the  liammer.  Blocks  or 
wedges  shall  be  made  of  material  the 
strength  and  construction  of  which 
should  meet  or  exceed  tlie  specifications 
and  dimen.'^lons  shown  In  Table  0-11. 
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(2)  Inspection  and  maintenance.  It 
shall  be  the  respon.'>ibUity  of  the  em¬ 
ployer  to  maintain  all  forge  shop  equip¬ 
ment  in  a  condition  which  will  insure 
continued  safe  operation.  This  respon 
sibility  Includes: 

(i)  Establishing  periodic  and  regular 
maiiitenance  safety  checks  and  keeping 
records  of  these  iaspections. 

(ii)  Scheduling  and  recording  inspec¬ 
tion  of  guards  and  point  of  operation 
protection  devices  at  frequent  and  regu¬ 
lar  intervals. 

(Hi)  Traming  per8c»nncl  for  the  prop¬ 
er  inspccticHi  and  maintenance  of  forg¬ 
ing  machinery  and  equipment. 

(Iv)  All  overhead  parts  shall  be  i'as- 
tened  or  protected  in  su^'h  a  manner  that 
they  will  not  fly  ofl  or  fall  in  event  of 
fail  ure. 

(3)  Hammers  and  presses,  (i)  All 
hammers  shall  be  positioned  or  in.stalled 
in  such  a  manner  that  they  remain  on 
or  are  anchored  to  foundations  sufSclent 
to  support  them  according  to  applicable 
engineering  standards. 

(ti)  All  presses  shall  be  installed  in 
such  a  manner  that  they  remain  where 
they  are  positioned  or  they  are  anchored 
to  foundations  sufiRcient  to  supt>ort  them 
siccording  to  applicable  engineering 
standards. 


(V)  Tongs  shall  be  of  sufficient  lengUi 
to  clear  the  body  of  the  worker  in  case  ox 
kickback,  and  shall  not  have  sharp 
hanale  ends.  The  worker  should  be  in¬ 
structed  in  the  proper  body  position  when 
using  tongs.  Tongs  should  be  checked 
periodically  to  see  that  they  remain  at 
the  proper  hardness  level  for  the  job 
Wnen  rings  or  equivalent  devices  for 
locking  tonys  are  used  they  should  be 
IrLspected  periodically  to  insure  safe 
coridition. 
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(vi)  Oil  saaha.  or  scale  removers,  or 
other  devices  to  remove  scale  shall  be 
provided  These  devices  shall  be  long 
enough  to  enable  a  man  to  reach  the 
full  length  of  the  die  without  placing  his 
hand  or  arm  between  the  dies 

(viD  Material  handling  equipment 
shall  be  of  adequate  strength,  size,  and 
dimension  to  handle  dlciettlng  opera¬ 
tions  safely. 

(viil>  A  scale  guard  of  substaiitial  con¬ 
struction  shall  be  provided  at  the  back 
of  every  hammer,  so  arranged  a>  to  stop 
flying  scale. 

(lx)  A  scale  guard  of  substantial  con¬ 
struction  shall  be  provided  at  (he  back 
of  every  press,  so  arranged  as  to  stop 
flying  scale. 

(b)  Hammers,  oeneral-^*l)  Keys.  Die 
keys  and  shims  shall  be  made  from  a 
grade  of  material  that  will  not  unduly 
crack  or  splinter  and  should  not  proiect 
more  than  2  inches  in  front  and  4  Inches 
In  back  of  ram  or  die 

(2)  Foot  operated  devices.  All  foot  op 
erated  devices  (l.e..  treadles,  pedals,  bars 
valves,  and  switches)  shall  be  substan- 
Wallv  and  effectively  protected  from  un¬ 
intended  operation. 

(c)  Presses.  All  manually  operated 
valves  and  switches  shall  be  clearly  Iden¬ 
tified  and  readily  accessible. 

(d)  Pou>er~drven  hammers  —  (*) 
Safety  cylinder  head.  Every  steam  or 
airhimmer  .shall  have  a  safety  eviinder 
head  to  act  as  a  cushion  if  the  rod 
should  break  or  pullout  of  the  ram. 

(2*  Shutoff  valve.  Steam  hammers 
shall  be  provided  with  a  quick  closing 
emergency  valve  in  the  admbwion  pipe¬ 
line  at  a  convenient  location.  This  valve 
shall  be  closed  and  locked  In  the  off  po¬ 
sition  while  the  hammer  ts  being  ad- 
lu.sted.  rcpalied.  or  serviced,  or  when 
Uie  dies  arc  being  changed. 

(3)  Cylinder  draining  Steam  hammers 
•hall  be  provided  with  a  means  of  cylin¬ 
der  draining,  such  as  a  self-draining  ar- 
ranrenient  or  a  quick -acting  drain  c(x:k. 

(4)  Pressure  pipes.  Steam  or  air  piping 
shall  conform  to  the  speclfirr4tlons  of 
American  National  Standard  ANSI 
B31.1  0-1967,  Power  Piping  with  Addenda 
issued  before  .April  28.  1971 

(e)  Gravity  hammers— Air-lift 
hammers.  (I)  Air-lift  hammers  shall 
have  a  safety  cylinder  head  as  required 
in  paragraph  (d)(1)  of  Ibis  section 

(ii*  Air-lift  hammcis  shall  have  an 
air  shuioff  valve  as  required  in  para¬ 
graph  (d)(2>  of  this  section  and  should 


be  conveniently  located  and  distinctly 
marked  for  ease  of  identification. 

itti)  Air-lift  hammers  shall  be  provided 
with  two  drain  cocks;  one  on  main  head 
cylinder,  and  one  on  clamp  cylinder. 

(IV)  Air  piping  shall  conform  to  the 
specifications  ot  the  ANSI  831.1.0-1967, 
E*ower  Piping  with  Addenda  issued  before 
April  28.  1971. 

(2)  Board  drophammers.  (1>  A  suitable 
enclosure  shall  be  provided  to  prevent 
damaged  or  detached  boards  from  fall¬ 
ing.  The  board  enclosure  shall  be  securely 
fastened  to  the  hammer. 

(ID  All  major  assemblies  and  fittings 
which  can  loosen  and  fall  shall  be  prop¬ 
erly  secured  in  place. 

(f)  Forging  presses — ^1)  Mechanical 
forging  presses.  When  dies  are  being 
changed  or  maintenance  is  being  per¬ 
formed  on  the  press,  the  following  shall 
be  accomplished: 

(D  The  power  to  the  press  shall  be 
locked  out. 

(ID  The  flywheel  shall  be  at  rest 

(Hi)  The  ram  shall  be  blocked  with  a 
material  the  strength  of  which  shall  meet 
or  exceed  the  specifications  or  dimen¬ 
sions  shown  in  Table  0-11. 

(2)  Hydraulic  forcing  presses.  When 
dies  are  being  changed  or  maintenance  ts 
being  performed  on  the  press,  the  follow¬ 
ing  shall  be  accomplished: 

(1)  The  hydraulic  pumps  and  power 
apparatus  shall  be  locked  out. 

(11)  The  ram  shall  be  blocked  with  a 
material  the  strength  of  which  shall 
meet  or  exceed  the  specifications  or  di¬ 
mensions  shown  in  Table  0-11. 

(g)  Trimming  presses — (1)  Hot  trim¬ 
ming  presses.  The  requirements  ol  para¬ 
graph  (f)(1)  of  this  section  shall  also 
apply  to  hot  trimming  presses. 

(2)  Cold  frimtnfna  presses.  Cold  trim - 
ming  presses  shall  be  safeguarded  in  ac- 
rordance  with  fi  1910.217(c). 

(h*  Upsetters — (1)  General  require¬ 
ments.  All  upsetters  shall  be  installed  so 
that  they  remain  on  their  supporting 
foundations. 

(2)  Lockouts.  Upsetters  shall  be  pro¬ 
vided  with  a  means  for  locking  out  the 
power  at  its  entry  point  to  the  machine 
and  rendering  its  cycling  controls 
inoperable. 

(3)  Manually  operated  controls.  All 
manually  operated  valves  and  switches 
shall  be  clearly  identified  and  readily 
accessible. 

(4)  Tongs.  Tongs  shall  be  of  sufficient 
length  to  clear  the  body  of  the  workw  in 
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ease  of  kickback,  and  shall  not  have 
•harp  handle  ends.  The  worker  should  be 
Instructed  In  the  proper  body  position 
when  using  Ux^s.  Tongs  should  be 
checked  periodically  to  see  that  they  re* 
main  at  the  proper  hardness  level  for  the 
job.  When  rings  or  equivalent  devices  for 
locking  tongs  are  used  they  should  be  In* 
spected  periodically  to  ensure  safe  condi¬ 
tion 

(S)  Changing  dies.  When  dies  are  be¬ 
ing  changed,  maintenance  performed,  or 
any  work  done  on  the  machine,  the 
power  to  the  upsetter  shall  be  locked  out, 
and  the  nywheel  shall  be  at  rest. 

(i)  Other  forging  equipment — (1) 
Boltheading.  Hie  provisions  of  para¬ 
graph  (b)  of  this  section  shall  apply  to 
boltheading. 

<2)  Rivet  making.  The  provisions  of 
paragraph  (h)  of  this  section  shall  apply 
to  rivet  making. 

(J)  Other  forge  facilitw  equipment^ 

(1)  Billet  shears.  A  positive-type  lockout 
device  for  disconnecting  the  power  to  the 
shear  shall  be  provided. 

<2>  Sotos.  Every  saw  shall  be  provided 
with  a  guard  of  not  less  than  cme-eighth 
inch  sheet  metal  positioned  U3  stop  flying 
sparks.  Suitable  means  should  be  pro¬ 
vided  to  trap  sparks  below  the  saw.  A 
tank  of  water  placed  below  the  saw  Is 
also  desirable. 

tS)  Conveyors.  Conveyor  power  trans¬ 
mission  equipment  shall  be  guarded  in 
accordance  with  ANSI  B20. 1-1957,  Safety 
Code  for  Conveyors,  Cableways,  and  Re¬ 
lated  Equipment. 

(4)  Shot  blast.  The  cleaning  chamber 
shall  have  doors  or  guards  to  protect 
operators. 

(5>  Grinding.  Personal  protective 
equipment  shall  be  used  in  grinding 
operations,  and  equipment  shall  be  used 
and  maintained  in  accordance  with 
ANSI  B7. 1-1970,  Safety  Code  for  the  Use. 
Care,  and  Protection  of  Abrasive  Wheels, 
and  with  S 1910  215. 

S  1910.219  Mwhanicsl  power>tr«nniiift- 
•ion  apparatttft. 

(a)  General  requirements.  (1)  This 
section  covers  all  types  and  shapes  of 
power-transmission  belts,  ezc^t  the  fol¬ 
lowing  when  operating  at  two  hundred 
and  fifty  (250)  feet  per  minute  or  less: 
<i)  Flat  belts  one  (1)  Inch  or  less  in 
width,  (il)  flat  belts  two  (2)  Inches  or 
less  in  width  which  are  free  from  metal 
lacings  or  fasteners,  (111)  round  belts 
one-half  (^)  Inch  or  less  In  diameter; 
and  (Iv)  single  strand  V-belts.  the  width 


of  which  Is  thirteen  thirty-seconds 
Inch  or  less. 

(2)  Vertical  and  inclined  belts  (para¬ 
graphs  (e)  (3)  and  (4)  of  thu  section) 
If  not  more  than  two  and  one-half  <2^) 
inches  wide  and  running  at  a  speed  of 
less  than  one  thousand  (1.000)  feet  per 
minute,  and  If  free  from  metal  lacings  or 
fastenings  may  be  guarded  with  a  nip- 
point  belt  and  pulley  guard. 

(3)  For  the  Textile  Industry,  because 
of  the  presence  of  excessive  deposits  of 
lint,  which  constitute  a  serious  fire  has- 
ard.  the  sides  and  face  secticns  only  of 
nlp-polnt  belt  and  pulley  guards  are  re¬ 
quired.  provided  the  guard  shall  extend 
at  least  six  (6)  inches  teyond  the  rim 
of  the  pulley  on  the  In-ninnlng  and  off- 
running  sides  of  the  belt  and  at  least 
two  (2)  Inches  away  from  the  rim  and 
face  of  the  pulley  in  all  other  directions. 

(4)  This  section  covers  the  principal 
features  with  which  power  transmis¬ 
sion  safeguards  shall  comply. 

(b)  Prime-mover  guards — (1)  Fly- 
loheels.  Flywheels  located  so  that  any 
part  is  seven  (7)  feet  or  less  above  floor 
or  platform  shall  be  guarded  In  accord¬ 
ance  with  the  requirements  of  sub- 
paragraph: 

(i)  With  an  enclosure  of  sheet,  per¬ 
forated.  or  expanded  metal,  or  woven 
wire: 

(U)  With  guard  rails  placed  not  less 
than  fifteen  (15)  inches  nor  more  than 
twenty  (20)  Inches  from  rim.  When  fly¬ 
wheel  extends  Into  pit  or  Is  within  12 
Inches  of  floor,  a  standard  toeboard  shmn 
also  be  provided; 

(lU)  When  the  upper  rtm  of  flywheel 
protrudes  through  a  working  floor.  It 
shall  be  entirely  enclosed  or  surrounded 
by  a  guardrail  and  toeboard. 

(Iv)  For  flywheels  with  smooth  rims 
five  (5)  feet  or  less  In  diameter,  where 
the  preceding  methods  cannot  be  ap¬ 
plied.  the  following  may  be  used:  A 
attached  to  the  flywheel  in  such  manner 
as  to  cover  the  spokes  of  the  wheel  on 
the  exposed  side  and  present  a  smooth 
surface  and  edge,  at  the  tame  time  pro¬ 
viding  means  for  periodic  Inspection.  An 
open  space,  not  exceeding  four  (4)  Inches 
In  width,  may  be  left  between  the  outside 
edge  of  the  disk  and  the  rim  of  the  wheti 
If  desired,  to  facilitate  turning  the  wheti 
over.  Where  a  disk  is  used,  the  keys  or 
other  dangerous  projections  not  covered 
by  disk  shall  be  cut  off  or  covered.  This 
subdivision  does  not  apply  to  flywheels 
with  solid  web  centers. 
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pulley  on  the  side  where  Insufficient 
clearance  exists. 

(li)  Where  there  are  overhanging 
puUeys  on  line.  jack,  or  countershafts 
with  no  bearing  between  the  pulley  and 
the  outer  end  of  the  shaft,  a  guide  to 
prevent  the  belt  from  running  off  the 
pulley  should  be  provided. 

(3)  Broken  pulleys.  Pulleys  with 
cracks,  or  pieces  broken  out  of  rlma. 
shall  not  be  used. 

(4)  Pulley  speeds.  PuUeys  Intended  to 
operate  at  rim  speed  In  excess  at  manu¬ 
facturers  normal  recommendations  shall 
be  specially  designed  and  carefully  bal¬ 
anced  for  the  speed  at  which  they  are 
to  operate 

ITi  Composition  and  wood  puUeys. 
Composition  or  laminated  wood  pulleys 
shall  not  be  installed  where  they  are  sub¬ 
jected  to  Influences  detrimental  to  their 
structural  composlti^ 

.(e)  Belt,  rope,  anSTchain  drives — (1) 
Hofieontal  belts  and  ropes.  (I)  Where 
both  runs  of  horizontal  belts  are  seven 
(7)  feet  or  less  from  the  floor  level,  the 
guard  sbaU  extend  to  at  least  fifteen  (16) 
Inches  above  the  belt  or  to  a  standard 
height  (see  Table  0-12).  except  that 
where  both  runs  of  a  horizontal  belt  are 
42  Inches  or  less  from  the  floor,  the  belt 
shall  be  fully  enclosed  In  accordance 
with  paragraphs  (m)  and  (o)  of  this 
section. 

(II)  In  powerplants  or  power- 
development  rooms,  a  guardrail  may  be 
used  in  Ueu  of  the  guard  required  by 
subdivision  (1)  of  this  subparagraph. 

(2)  Overhead  horizontal  b^ts.  (1) 
Overhead  horizontal  belts,  with  lower 
parts  seven  (7)  feet  or  less  from  the 
floor  or  platform,  shall  be  guarded  on 
sides  and  bottom  In  accordance  with 
paragraph  (o)(3)  of  this  section. 

(U)  Horizontal  overhead  belts  more 
than  seven  (7)  feet  above  floor  or  plat¬ 
form  shall  be  guarded  for  their  entire 
length  under  the  following  conditions: 

(a)  If  located  over  passageways  or 
work  places  and  traveling  1,800  feet  or 
more  per  minute. 

(b)  If  center  to  center  distance  be¬ 
tween  pulleys  Is  ten  (10)  feet  or  more. 

(e)  If  belt  Is  eight  (8)  Inches  or  more 
in  width. 

(III)  Where  the  upper  and  lower  runs 
of  horizontal  belts  are  so  located  that 
passage  of  persons  between  them  would 
be  possible,  the  passage  sbaU  be  either: 

<a)  Completely  barred  by  a  guardrail 
or  other  barrier  In  accordance  with  para¬ 
graphs  <m)  and  (o)  of  this  section;  or 


(b)  Where  passage  Is  regarded  as 
necessary,  there  shall  be  a  platform  over 
the  lower  nm  guarded  on  either  side  by 
a  ratling  completely  filled  In  with  wire 
mesh  or  other  Aller.  or  by  a  solid  barrier. 
The  upper  run  shall  be  so  guarded  as  to 
prevent  contact  therewith  either  by  the 
worker  or  by  objects  carried  by  him.  In 
powerplants  only  the  lower  run  of  the 
belt  need  be  guarded. 

(Iv)  Overhead  chain  and  link  belt 
drives  are  governed  by  the  same  rules 
as  overhead  horizontal  belts  and  shall 
he  g^iarded  In  the  same  manner  as  belts. 

American  or  Continuous  System 
rope  drives  so  located  that  the  condition 
of  the  rope  (particularly  the  spUce)  can¬ 
not  be  constantly  and  conveniently  ob¬ 
served.  shall  be  equipped  with  a  telltale 
device  (preferably  electric-bell  type) 
that  yiil  give  warning  when  rope  begins 
tofr^r 

(SiVerHcal  and  inclined  belts.  (1) 
Vertical  and  Inclined  belts  shall  be  en- 
clos^  by  a  guard  conforming  to  stand¬ 
ard  In  paragraphs  (m)  and  (o)  of  this 
section. 

(11)  AH  guards  for  Inclined  belts  shall 
be  arranged  in  such  a  manner  that  a 
minimum  clearance  of  seven  (7)  feet  Is 
maintained  betwera  belt  and  floor  at 
any  point  outside  of  guard. 

(4)  Vertical  belts.  Vertical  belts  run¬ 
ning  over  a  lower  pulley  more  than 
seven  (7)  feet  above  floor  or  platform 
■hall  be  guarded  at  the  bottom  In  the 
same  manner  as  horizontal  overhead 
belts.  11  conditions  are  as  stated  In  sub- 
paragraphs  (2)  (il)  (o)  and  (c)  of  this 
paragraph. 

(5)  Cone-pulley  belts.  (1)  The  cone 
belt  and  pulley  shall  be  equipped  with 
a  belt  shifter  so  constructed  as  to  ade¬ 
quately  guard  the  nip  point  of  the  belt 
and  pulley.  If  the  frame  of  the  belt 
shifter  does  not  adequately  guard  the 
nip  point  of  the  belt  and  pulley,  the 
nip  point  shall  be  further  protected  by 
means  of  a  vertical  guard  placed  in  front 
of  the  pulley  and  extending  at  least  to 
the  top  of  the  largest  step  of  the  cone 

(11)  If  the  belt  Is  of  the  endless  type 
or  laced  with  rawhide  laces.  a  belt 
shifter  Is  not  desired,  the  belt  will  be 
considered  guarded  If  the  nip  point  of 
the  belt  and  pulley  1*  protected  by  a 
nip  point  guard  l(Xiated  In  front  of  the 
cone  extencllng  at  least  to  the  top  of 
the  largest  step  of  the  cone,  and  formed 
to  show  the  contour  of  the  cone  in  order 
to  give  the  nip  point  of  the  belt  and 
pulley  maximum  protection 


(V)  Adjustable  guard  to  be  used  for 
starting  engine  or  for  running  adjust¬ 
ment  may  be  provided  at  the  flywheel 
of  gas  or  oil  engines.  A  slot  opening  for 
jack  bar  will  be  permitted. 

(vl)  Wherever  flywheels  are  above 
working  areas,  guards  shall  be  Installed 
having  sufficient  strength  to  hold  the 
weight  of  the  flywheel  In  the  event  of  a 
shaft  or  wheel  mounting  failure. 

(2)  Cranks  and  connecting  rods. 
Cranks  and  connecting  rods,  when  ex¬ 
posed  to  contact,  shall  be  guarded  in  ac¬ 
cordance  with  paragraphs  (m)  and  (n) 
of  this  section,  or  by  a  guardrail  as  de¬ 
scribed  in  paragraph  (o)  (6)  of  this  sec¬ 
tion. 

(3)  Tail  rods  or  extension  piston  rods. 
Tail  rods  or  extension  piston  rods  shall 
be  guarded  in  accordance  with  para¬ 
graphs  (m)  and  (o)  of  this  section,  or 
by  a  guardrail  on  sides  and  end,  with  a 
clearance  of  not  less  than  fifteen  (15) 
nor  more  than  twenty  (20)  Inches  when 
rod  is  fully  extended. 

p)  Governor  balls.  Governor  balls  six 
(6)  feet  or  less  from  the  floor  or  other 
working  level,  when  exposed  to  contact, 
shall  be  provided  with  an  enclosure  ex¬ 
tending  to  the  top  of  the  governor  balls 
when  at  their  highest  position.  The  ma¬ 
terial  used  In  the  construction  of  this 
enclosure  shall  conform  to  paragra»ihs 
:  (m)  and  (o)  of  this  section! 

(C)  Shafting — <1)  Installation.  (1) 
Each  continuous  line  of  shafting  shall 
be  secured  in  position  against  excessive 
endwise  movement. 

(11)  Inclined  and  vertical  shafts,  par¬ 
ticularly  inclined  idler  sltafts,  shall  be 
securely  held  in  position  against  end¬ 
wise  thrust. 

(2)  Guarding  horizontal  shafting.  (1) 
All  exposed  parts  of  horizontal  shafting 
seven  (7)  feet  or  less  from  floor  or  work¬ 
ing  platform,  excepting  runways  used 
exclusively  for  oiling,  or  running  adjust¬ 
ments,  shall  be  protected  by  a  stationary 
casing  enclosing  shafting  completely  or 
by  a  trough  enclosing  sides  and  top  or 
sides  and  bottom  of  shafting  as  location 
requires. 

(U)  Shafting  under  bench  machines 
shall  oe  enclosed  by  a  stationary  casing, 
or  by  a  trough  at  sides  and  top  or  sides 
and  bottom,  as  location  requires.  The 
sides  of  the  trough  shall  come  within  at 
least  six  (6)  inches  of  the  underside  of 
table,  or  If  shafting  Is  located  near  floor 
within  six  (6)  Inches  of  floor.  In  every 
case  the  sides  of  trough  shall  extend  at 


least  two  (2)  Inches  beyond  the  shafting 
or  protuberance. 

(3)  Guarding  vertical  and  fncUned 
shafting.  Vertical  and  inclined  shafting 
seven  (7)  feet  or  less  from  fiooi'  or  work¬ 
ing  platform,  excepting  maintenance 
nmways.  shall  be  mclosed  with  a  sta¬ 
tionary  casing  In  accordance  with  re¬ 
quirements  of  paragraphs  (m)  and  (o) 
of  this  section. 

(4)  Protecting  shaft  ends.  (1)  Project¬ 
ing  shaft  ends  shall  present  a  sm(X}tb 
edge  and  end  and  shall  not  project  more 
than  one-half  the  diameter  of  the  shaft 
unless  guarded  by  nonrotating  caps  ot 
safety  sleeves. 

(il>  Unused  keyways  shall  be  filled  up 
or  covered. 

(5)  Power -tranrmission  apparatus  lo¬ 
cated  in  basements.  All  mechanical  power 
transmission  apparatus  located  in  base¬ 
ments.  towers,  and  rooms  used  exclu¬ 
sively  for  power  transmission  equipment 
shall  be  guarded  In  accordance  with  this 
section,  except  that  the  requirements  for 
safeguarding  belts,  pulleys,  and  shaft¬ 
ing  need  not  be  complied  with  when  the 
following  requirements  are  met; 

(1)  The  basement,  tower,  or  room  oc¬ 
cupied  by  transmission  equipment  is 
lO(iked  against  unauthorized  entrance. 

(II)  The  vertical  clearance  In  passage¬ 
ways  between  the  floor  and  power  trans¬ 
mission  beams.  celUng,  or  any  oth^  ob¬ 
jects.  Is  not  less  than  five  feet  six  inchtw 
(5  ft.  6  in.). 

(III)  The  Intensity  of  illumination  con¬ 
forms  to  the  requirements  of  ANSI  All.i- 
19^(Rr-1970). 

Qv)  Hie  footing  Is  dry.  firm,  wnd 

ie^. 

(V)  Hie  route  followed  by  the  oUet 
is  protected,Jn  such  manner  as  to  pre¬ 
vent  acclde^ 

(d)  Pulleys — (1)  Guarding.  Pulleys, 
any  parts  of  which  are  seven  (7)  feet  og 
less  from  the  floor  or  woiiting  platform, 
shall  be  guarded  In  accordance  with  the 
standards  spedfled  In  paragraphs  (m) 
and  (o)  of  this  section.  PuUeys  serving 
as  balance  wheels  (eg.,  punch  presses) 
on  vduch  the  point  of  contact  betwseo 
belt  and  pulley  is  more  than  six  feet 
six  Inches  (6  ft.  6  in.)  from  the  floor  ot 
platform  may  be  guarded  with  a  disk 
covering  the  spokes. 

(2)  Location  of  puUeys.  ay  Unless  the 
dl.ttance  to  the  nearest  fixed  pulley, 
dutch,  or  hanger  exceeds  the  width  of 
the  belt  used,  a  guide  shall  be  provided 
to  prevent  the  belt  from  leaving  the 
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(Hi)  If  the  cone  Is  located  less  than 
3  feet  from  the  floor  or  working  plat¬ 
form.  the  cone  pulley  and  belt  shall  be 
guarded  to  a  height  of  3  feet  regardless 
of  whether  the  belt  is  endless  or  laced 
with  rawhide. 

(6)  Belt  tighteners,  d)  Suspended 
counterbalanced  tighteners  and  aU  parts 
thereof  &haU  be  of  substantial  construc¬ 
tion  and  securely  fastened:  the  bearings 
shall  be  securely  capped  Means  must  be 
provided  to  prevent  tightener  from  faU- 
ing.  In  case  the  belt  breaks. 

(II)  Where  suspended  counterweights 
are  used  and  not  guarded  by  location, 
they  shaU  be  so  encased  as  to  prevent 
accident. 

(f)  Gears,  sprockets,  and  chains — (1) 
Gears.  Gears  shall  be  guarded  in  accord¬ 
ance  with  one  of  the  following  methods: 

(1)  By  a  complete  enclosure:  or 

(li)  By  a  standard  guard  as  described 
m  paragraph  (o)  of  this  section,  at  least 
seven  (7)  feet  high  extending  six  (6) 
Inches  above  the  mesh  point  of  the 
gears;  or 

(III)  By  a  band  guard  covering  the  face 
of  gear  and  having  flanges  extended  In¬ 
ward  beyond  the  root  of  the  teeth  on  the 
exposed  side  or  sides.  Where  any  por¬ 
tion  of  tite  train  of  gears  guarded  by  a 
band  guard  is  less  than  six  (6)  feet  from 
the  floor  a  disk  guard  or  a  complete  en¬ 
closure  to  the  height  of  six  (6)  feet  shall 
be  required, 

(2)  Hand‘Operatai  gears.  Subpara¬ 
graph  (1)  of  this  paragraph  does  not 
apply  to  hand-operated  gears  used  only 
to  adjust  machine  parts  and  which  (to 
not  continue  to  move  after  hand  power 
Is  removed.  However,  the  guarding  of 
these  gears  is  highly  recommended. 

(3>  Sprockets  and  chains.  All  ^rocket 
sheets  and  chains  shall  be  enclosed  un¬ 
less  they  are  more  than  seven  (7)  feet 
above  the  floor  or  platform.  Where  the 
drive  extends  over  other  machine  or 
working  areas,  protectlcm  against  fall¬ 
ing  shall  be  provided.  This  subparagraph 
does  not  apply  to  manually  operated 
sprockets. 

(4)  Openings  tor  oiling.  When  fre¬ 
quent  oiling  must  be  done,  openings  with 
hinged  or  sliding  self-closing  covers 
shall  be  provided.  All  points  not  readily 
accessible  shall  have  oil  feed  tubes  If 
lubricant  Is  to  be  added  while  machinery 
Is  in  motion. 

(g)  Guarding /Hetfon  drfuei.  The  driv¬ 
ing  point  of  all  friction  drives  when  ex- 
rxised  to  contact  shall  be  guarded,  all 
4nn  or  sooke  frlcUoo  drives  and  all  web 


friction  drives  with  boles  In  the  web 
shall  be  entirely  enclosed,  and  all  pro¬ 
jecting  belts  on  friction  drives  where  ex¬ 
posed  to  contact  shall  be  guarded. 

<h)  Keys,  setscrews,  and  other  pro¬ 
tections.  (1)  All  projecting  keys,  set¬ 
screws.  and  other  projections  in  revolving 
parts  shall  be  removed  or  made  flush  or 
guarded  by  metal  cover.  This  subpara¬ 
graph  does  not  apply  to  keys  or  setscrews 
wiiliin  gear  or  sprocket  casings  or  other 
enclosures,  nor  to  keys,  setscrews,  or  oU- 
cups  In  hubs  of  pulleys  less  than  twenty 
(20)  Inches  In  diameter  where  they  are 
within  the  plane  of  the  rim  of  the  pulley. 

(2)  It  Is  recommended,  however,  that 
no  projecting  setscrews  or  oUcups  be  used 
In  any  revolving  pulley  or  part 
machinery. 

(1)  Collars  and  coupltngs^(l)  Col¬ 
lars.  All  revolving  collars.  Including  split 
collars,  shall  be  cylindrical,  and  screws 
or  bolts  u.'^ed  In  collars  shall  not  project 
beyond  the  largest  periphery  of  the 
collar. 

(2)  Couplings.  Shaft  couplings  shall 
be  so  constructed  as  to  present  no  hazard 
from  bolts,  nuts,  setscrews,  or  revolving 
surfaces.  Bolts,  nuts,  and  setscrews  will, 
however,  be  permitted  where  they  are 
covered  with  safety  sleeves  or  where  they 
are  used  parallel  with  the  shafting  and 
are  countersunk  or  else  do  not  extend  be¬ 
yond  the  flange  of  the  coupling. 

(J)  Bearings  and  facilities  tor  oiling. 
^If  lubricating  bearings  are  recom¬ 
mended  all  drip  cups  and  pans  shall 
be  securefv'^fasten^. 

(k)  Guarding  of  clutches,  cutoff,  cou¬ 
plings.  and  clutch  puUeys — (1)  Guards. 
Clutches,  cutoff  (toupUogs.  or  clutch  pul¬ 
leys  having  projecting  parts,  where  such 
clutches  are  located  seven  (7)  feet  or 
less  above  the  floor  or  working  platform, 
shall  be  enclosed  by  a  stationary  guard 
constructed  In  accordance  with  this  sec¬ 
tion.  A  '‘U"  type  guard  is  permissible. 

(2)  Engine  rooms.  In  engine  rooms  a 
guardrail,  preferably  with  toeboard.  may 
be  used  Instead  of  the  guard  required  by 
subparagraph  (1)  of  this  paragraph, 
provided  such  a  room  is  occupied  only 
by^cpgine  room  attendants. 

o')  Bearings.  A  bearing  support  tm- 
m^ately  adjacent  to  a  friction  clutch 
or  cutoff  coupling  shall  have  self-lubri¬ 
cating  bearings  muirlng  attention  at  In¬ 
frequent  interval^ 

(l)  Belt  shifters,  clutches,  shippers, 
poles,  perches,  and  fasteners — (1)  Belt 
shifters.  (1)  Hght  and  loose  pulleys  on 
all  new  Installations  made  on  or  after 
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August  31.  1971.  shall  be  equipped  with 
a  permanent  belt  shifter  provided  with 
mechanical  means  to  prevent  belt  from 
creeping  from  loose  to  tight  pulley.  It  la 
recommended  that  old  installations  be 
changed  to  conform  to  this  rule. 

(11)  Belt  shifter  and  clutch  handles 
shall  be  rounded  and  be  located  as  far  as 
possible  from  danger  of  accidental  con¬ 
tact.  but  within  easy  reach  of  the  oper¬ 
ator.  Where  belt  shifters  are  not  directly 
located  over  a  machine  or  bench,  the 
handles  shall  be  cut  off  six  feet  six  Inches 
•6  ft  8  in  >  above  floor  level 

(Ui)  All  belt  and  clutch  shifters  of 
the  same  type  In  each  shop  should  move 
In  the  same  direction  to  stop  machines. 
l.e .  either  all  right  or  all  left  This  does 
not  apply  to  friction  clutch  on  counter¬ 
shaft  carrying  two  clutch  pulleys  with 
open  and  crossed  belts,  respectively  m 
this  case  the  shifter  handle  has  three 
positions  and  tlie  machine  is  at  a  stand¬ 
still  when  clutch  handle  is  in  the  neutral 
or  center  position. 

(2)  Belt  shippers  and  shipper  poles. 
The  use  of  belt  poles  as  substitutes  for 
mechanic  shifters  is  not  recom¬ 
mended,  ^here  necessity  compels  their 
use.  they  shall  be  of  sufficient  slse  to 
enable  workmen  to  grasp  them  securely 
(A  two-inch  (2  in.)  diameter  or  IVi  by 
2  inches  cross-section  Is  suggested.) 
Poles  shall  be  smooth  and  preferably  of 
straight  grain  hardwood,  such  as  ash  or 
hickory.  The  edges  of  rectangular  poles 
should  be  rounded.  Poles  should  extend 
from  the  top  of  the  pulley  to  within 
about  forty  (40)  Inches  of  floor  or  work¬ 
ing  platfoi^ 

<3)  Belt  perches.  Where  loose  pulleys 
or  idlers  are  not  practicable,  belt  perches 
In  form  of  brackets,  rollers,  etc.,  shall  be 
used  to  keep  idle  belts  away  from  the 
shafts  Perches  should  be  substantial 
and  designed  for  the  safe  shifting  of 
belts 

(4)  Belt  tastenm.  Belts  which  of 
necessity  must  be  shifted  by  hand  and 
belts  within  seven  <7)  feet  of  the  floor 
or  working  platform  which  are  not 
guarded  In  accordance  with  this  section 
shall  not  be  fastened  with  metal  in  any 
case,  nor  with  any  other  fastening  which 
by  construction  or  wear  will  constitute 
an  accident  hazard 

(m)  Standonf  guards — general  re¬ 
quirements — <1)  Materials.  (I)  Stand¬ 
ard  conditions  shall  be  secured  by  the  use 
of  the  following  materiids.  Expanded 
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metal,  perforated  or  solid  sheet  metal, 
wire  me.sh  on  a  frame  of  angle  iron,  or 
iron  pipe  securely  fastened  to  floor  or  to 
frame  of  machine. 

(li)  All  metal  should  be  free  from 
burrs  and  sharp  edges. 

{T7l>  Wire  mesh  should  be  of  the  type 
In  which  the  wires  are  securely  fasten^ 
at  every  cross  point  either  by  welding, 
soldering,  or  galvanizing,  except  in  case 
of  diamond  or  square  wire  mesh  made  of 
No  14  gage  wire.  14-inch  mesh  or  heavlM 
(2)  Methods  of  manufacture.  (1) 
panded  metal,  sheet  or  perforated  metal, 
and  wire  me^  shall  be  securely  fastened 
to  frame  ^  one  of  the  following 
methods: 

(a)  With  rivets  or  bolts  spaced  not 
more  than  five  (5)  Inches  center  to  cen¬ 
ter.  In  case  of  expanded  metal  or  wire 
mesh,  metal  strips  or  clips  shall  be  used 
to  form  a  washer  for  rivets  or  bolts. 

(M  by  welding  to  frame  every  four 
>4)  Inches. 

(c>  By  weaving  through  channel  or 
angle  frame,  or  if  No.  14  gage  4l-tneh 
mesh  or  heavier  Is  used  by  bending  en¬ 
tirely  around  rod  frames. 

(d)  Where  openings  In  pipe  railing 
are  to  be  Oiled  in  with  expanded  metal 
wire  mesh  or  sheet  metal,  the  Oiler  mate¬ 
rial  shall  be  made  Into  panels  with  rolled 
edges  or  bound  with  "V”  or  “D"  edging 
of  No  24  gage  or  heavier  sheet  metal 
fastened  to  the  panels  with  bolts  or  rivets 
spaced  not  more  than  Ove  <5)  Inches 
center  to  center.  The  bound  panels  shall 
be  fastened  to  the  railing  by  sheet-metal 
clips  spaced  not  more  than  Ove  (t> 
Inches  center  to  center. 

(e>  Diamond  or  square  mesh  made  of 
crimped  wire  fastened  into  channels, 
angle  or  round-iron  frames,  may  also  be 
used  as  a  Oiler  in  guards.  Size  of  mesh 
shall  correspond  to  Table  0-12. 

<il>  Where  the  design  of  guards  re¬ 
quires  Oiler  material  of  greater  area  than 
12  square  feet,  additional  frame  mem¬ 
bers  shall  be  provided  to  maintain  panel 
area  within  this  limit. 

(ill)  All  joints  of  framework  shall  be 
made  equivalent  in  strength  to  the  mate¬ 
rial  of  the  frame. 

<n)  Disk,  shield,  and  “U"  guards — <1) 
Disk  guards.  A  disk  guard  shall  consist 
of  a  sheet-metal  disk  not  leas  than  No.  22 
gage  fastened  by  *‘11"  bolts  or  rivets  to 
spokes  of  pulleys,  flywheels,  or  gears 
Where  posslbiUtr  of  contact  with  sharp 
edges  of  the  disk  exists,  the  edge  qhall 
be  rolled  or  wired.  In  all  cases  the  nuts 
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shall  be  provided  with  locknuts  which 
shall  be  placed  on  the  unexposed  side  of 
the  wheel 

(2)  Shield  guards  (1)  A  shield  Ruard 
shall  consist  of  a  frame  filled  in  with 
wire  mesh,  expanded,  perforated,  or 
solid  sheet  metal 

(li)  If  area  of  shield  does  not  exceed 
six  (6)  square  feet  the  wire  mesh  or  ex* 
panded  metal  may  be  fastened  in  a 
framework  of  ^-Inch  solid  rod.  ^'inch 
by  %-lnch  by  ^-Inch  angle  iron 
or  metal  construction  of  equivalent 
strength  Metal  shields  may  have  edges 
entirely  rolled  around  a  %*inch  solid 
Iron  rod. 

(3)  “V**  guards,  A  "U"  guard  consist*  I 
Ing  of  a  flat  surface  with  edge  members  I 


shall  be  designed  to  cover  the  under  sur¬ 
face  and  lower  edge  of  a  belt,  multiple 
chain,  or  rope  drive.  It  shall  be  con¬ 
structed  of  materials  specified  In  Table 
0>12.  and  shall  conform  to  the  reciuire- 
ments  of  paragraphs  <o>  <3)  and  (4)  Of 
this  section.  Edges  shall  be  smooth  an<L 
if  size  of  guard  requires,  these  edges  shall 
be  reinforced  by  rolling,  wiring,  or  by 
binding  with  angle  or  flat  Ir^ 

(0)  Approved  materials^U  Mini¬ 
mum  requirements.  The  materials  and 
dimensions  specified  In  this  paragraph 
shall  apply  to  all  guards,  except  hori¬ 
zontal  overhead  belts,  rope.  nble.  or 
chain  guards  more  th^  seven  (7)  feet 
above  floor,  or  platform.  KPor  the  latter, 
see  Table  0-13.) 
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Undori. . 
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4-1! . 

Sheet  mrtil . Under!. . 
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!-18 . 

Btsndsrd  rsll . . . Min.  IS . 

Msi.» . 
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(1)  Minimum  dimensions  of  materials 
for  the  framework  of  all  guards,  except 
as  noted  In  subdivision  (l)(e)  sball 
be  angle  Iron  I  Inch  by  1  Inch  by  19  Inch, 
metal  pipe  of  ?4-lncb  inside  diameter  or 
metal  ^xinstrucUon  of  equivalent 
strength 

(a)  aH  guards  shall  be  rigidly  braced 
every  three  <3)  feet  or  fractional  part  of 
their  height  to  tome  Axed  part  of  ma¬ 
chinery  or  building  structure.  Where 
guard  Is  exposed  to  contact  with  moving 
equipment  additional  strength  may  be 
necf^ry. 

FS)  The  framework  for  all  guards 
fastened  to  floor  or  working  platform 
and  without  other  support  or  bracing 
shall  consist  of  119-inch  by  119-lncb  by 
19-Inch  angle  Iron,  metal  pipe  of  119- 
Inch  Inside  diameter,  or  metal  construc¬ 
tion  of  equivalent  strength.  AM  rectangu¬ 
lar  guards  shall  have  at  least  four  up¬ 
right  frame  members  each  of  which  shall 


be  carried  to  the  floor  and  be  seeurdy 
fastened  thereto.  Cylindrical  guards  sludl 
have  at  least  three  aupixirtlng  memheit 
carried  to  floor. 

(e)  Quardi  thirty  (30)  Inchee  or  les 
In  height  and  with  a  total  surface  area 
not  In  excess  of  ten  (10)  square  feet 
may  have  e  framework  of  %-lnch  solid 
rod,  19-Inch  by  19-li>ch  by  19-lnch 
angle,  or  metal  construction  of  equiva¬ 
lent  strength.  The  filling  material  shall 
correspond  to  tlie  requirements  of  Table 
0-12. 

(11)  The  spectfleatlons  given  In  Table 
0-12  and  subdivialim  (1)  of  this  sub¬ 
paragraph  are  minimum  requirements; 
where  guards  are  exposed  to  unusual 
wear,  deterioration  or  Impact,  heavier 
material  and  construction  should  be  used 
to  protect  anmlv  against  the  specific 
hazards  Involveol 

(2)  Wood  guards,  (i)  Wood  fuank 
may  be  used  In  the  woodworking  and 
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chemlcel  Industriee.  In  Industrlee  where 
tlie  presence  of  fumes  or  where  manu- 
faeturUig  conditions  srould  cause  the 
rapid  deterioration  of  metal  guards: 
also  In  construction  work  and  in  loca¬ 
tions  outdoors  where  extreme  cold  or 
extreme  beat  make  metal  guards  and 
railings  undesirable.  In  all  other  Indue- 
trifs.  wood  guards  shall  not  be  used. 

lU)  (•)  Wood  shall  be  sound,  tough. 
enTIree  from  any  looee  knote. 

(b>  Guards  shall  be  made  of  planed 
lumber  not  lees  then  one  (1)  Inch  rough 
board  measure,  and  edgee  and  comen 
rounded  off. 

(e)  Wood  guards  shall  be  securely 
fastened  together  with  wood  tcrewt, 
hardwood  dowel  pins,  bolts,  or  rivets. 

(d)  While  no  deflrute  dimensions  ere 
given  under  this  heading  (or  framework 
or  filler  materials,  wood  guards  shall  be 
equal  In  strength  end  rigidity  to  metal 
guards  speclfled  In  subparagraphs  <11  (i> 
and  (ID  of  tliU  paragraph  and  Tilde 
0-19. 

(e>  n>r  conslmction  of  standard  wood 
railing  eee subpargraph  <6>  of  thlspara- 

gra^ 

i3>  Owrdi  for  horizontal  overhead 
belts  i|>  Guards  (or  horizontal  overhead 
belts  shall  run  the  entire  length  of  the 
belt  and  follow  the  line  of  the  pulley  to 
the  celling  or  be  carried  to  the  nearest 
wall  thus  enclosing  the  belt  effectively 
Where  belts  are  so  located  as  to  make  It 
impracticable  to  carry  the  guard  to  wall 
or  celling,  construction  of  guard  shall  be 
such  as  to  enclose  completely  the  top 
and  bottom  runs  of  belt  and  the  (ace  od 
pulleys. 

[Ml  The  guard  and  all  Its  supporting 
members  shall  be  securely  fastened  to 
wall  or  celUng  by  gimlet -point  lag  screws 
or  through  bolts.  In  case  of  masonry 
construction,  expansion  bolls  shsll  be 
used  The  use  of  bolts  plsced  horirontslly 
through  floor  beams  or  celling  rafters  Is 
recommendedi 

((111  SultsMe  reinforcement  shsll  be 
provided  for  the  celling  rsftert  or  over- 
hesd  floor  beauns.  where  such  Is  neces¬ 
sary.  to  sustain  safely  the  weight  and 
stress  Ukdy  to  be  Imposed  by  the  guard. 
The  Interior  aurfsce  of  all  guards,  by 
which  Is  meant  the  surface  of  the  guard 
with  which  a  belt  will  come  In  contact. 
sluM  be  smooth  and  free  from  sU  prolec- 
tloos  of  any  character,  except  where 
eonstrucUoa  demands  It:  protruding 
shsDow  roundhead  rivets  may  be  used. 
Overhead  belt  guards  shall  be  at  least 
oae-qnarter  wider  than  belt  which  Umj 


protect,  except  ttiot  tills  clearance  need 
not  In  any  cose  exceed  six  (6)  Inches  on 
each  (Me.  Overhead  rape  drive  and  blook 
and  raller-chaln-drlve  guards  shall  be 
not  less  tbsn  six  (8)  Inches  wider  tlian 
the  drive  on  aaeh  side.  In  overhead  silent 
chain-drive  guards  where  the  ebsln  le 
held  (ram  leteral  displacement  on  tlie 
sprockets,  the  side  clearances  required  on 
drives  of  tiventy  (20)  Inch  centers  or  un¬ 
der  shall  be  not  leee  than  one-fourth 
Inch  (ram  the  neerast  moving  oheln  perl 
and  on  drivas  of  over  twenty  i20i  Inch 
centeri  a  minimum  of  ooe-hslf  Inch 
froBi  the  neareet  moving  chain  part. 

Ojl  Table  O-IS  gives  the  sises  of 
materials  to  be  used  and  the  general  oon- 
strucUon  specllleatloas  of  guards  (or 
belts  ten  (10)  inches  or  more  In  width. 
No  material  (or  overhead  bNt  guards 
should  bs  smaller  than  that  speclfled  In 
Table  O-IS  for  belts  ten  ( 10)  to  fourteen 
(14)  Inehes  wide,  even  If  the  overhead 
belt  Is  less  than  ten  ( 10)  Inches  In  width. 
However.  No.  20  gage  sheet  metal  may 
be  used  ta  a  filler  on  guards  (or  belts  less 
than  ten  (10)  Inehes  vrUe.  Expanded 
metal  because  of  the  sharp  edges,  should 
not  be  used  os  a  flUer  In  horinntol  bdt 
ruaids. 

(V)  For  clearance  between  guards  end 
belts,  ropes  or  chains  of  various  center 
to  center  dlmensloae  between  the  shafts, 
see  bottom  of  Table  O-Iil 

(4)  Ouards  far  horizontal  overhead 
rope  and  chain  drivee.  Overhead-rape 
and  chain-drive  guard  construction  shall 
conform  to  the  rules  (or  overhead-belt 
guard  instruction  at  similar  width, 
except  tEst  the  filler  matartal  shall  be 
of  the  solid  type  as  sh(nvn  In  TaUe  0-11, 
unless  the  lire  hsatrd  demenik  the  UM 
of  open  eonstrucUon.  A  aide  guard  mem¬ 
ber  of  the  aune  solid  filling  material 
should  be  earned  op  In  a  vertloal  posi¬ 
tion  two  (2)  Inehes  above  the  level  of  the 
lower  run  of  the  rape  or  chain  drive  ana 
two  (2)  Inches  within  the  periphery  af 
the  pulleys  whieh  the  guard  encloses  thus 
forming  a  trough.  Theas  side  flUer  mem¬ 
bers  should  be  lelnfoTcad  on  the  edges 
with  119-Inch  by  19-tttcb  flat  sted.  riv¬ 
eted  to  the  flUIng  material  at  not  greater 
than  eight  (1)  tneh  centers;  the  rein- 
forclng  strip  should  be  fastened  or  bolted 
to  all  guard  supporting  membera  with  at 
least  one  19-tnch  rivet  or  IxHt  at  eaeh 
Intersection,  and  the  ends  should  be 
secured  to  the  celling  with  lag  screws  or 
bolts  The  flUIng  material  shall  be  tea- 
tened  to  the  framework  of  the  guard 
and  the  filler  uppoits  by  Kt-lneb  rtvete 
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spaced  on  4-lncb  centers.  The  width  of 
the  multiple  drive  shall  be  determined  by 
measuring  the  distance  (ram  the  outsbk 
of  the  flrst  to  the  outside  of  the  last  raps 
or  chain  In  the  group  secommodated  by 
the  DullCTl 

(S)  dmrdratts  and  toeboards.  (1) 
G'jardrall  shall  be  forty-two  (42)  Inches 
In  height,  with  mldrall  between  top  roll 
and  floor. 

(U)  Posts  Shan  be  not  mote  than  eight 
(8)  feet  apart:  they  are  to  be  permanent 
atul  substantlaL  smooth,  and  free  (ram 
protruding  nails,  bolts,  and  spUnten.  If 
mode  of  pipe,  the  post  shaU  be  one  and 
one-fourth  (114>  Inehes  Inslik  dlsmeter. 


or  larger.  If  rtutda  of  metal  shapes  or 
bars,  their  section  sbaU  be  equal  In 
strength  to  that  of  one  and  one-half 
(119>  by  one  and  one-half  (119)  by 
three-sixteenths  <Hs>  Inch  angle  IraiL 
If  made  of  wood,  the  posU  than  be  two 
by  tour  (3  x  4)  Inches  or  larger.  The  up¬ 
per  ran  shaU  be  two  by  (our  (3  k  4) 
Inehes.  (w  two  one  by  (our  (1  s  4>  etrlpe. 
one  at  the  lop  end  one  at  the  side  of 
posts.  The  mldrall  may  be  one  by  four  (1 
s  4)  Inchee  or  more.  The  rails  (metal 
shapes,  metal  bats,  or  wood),  sbonld  be 
on  that  side  of  the  poets  which  gives  ths 
best  prateeUcn  end  support.  Whart 
pends  are  fltted  with  expended  metal  or 
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wire  mesb  as  noted  In  Table  0>12  tbe 
middle  rails  may  be  omitted.  Where 
guard  la  exposed  to  conuet  with  me  not 
equipment.  ad<Utlonal  streogth  may  be 
necessary. 

(ill)  Toeboards  shell  be  four  <4) 
inches  or  more  In  height,  of  wood,  metal, 
or  of  metal  grill  not  exceeding  one  (1) 
inch  mesh.  Toeboards  at  flywheel  plu 
should  preferably  be  placed  as  cloee  to 
edge  of  the  pit  as  possible. 

ip)  Care  of  eciapment— (1)  Oeneral, 
All  pouer-  transmlsMoo  equipment  shall 
be  Inspected  at  Intervals  not  exceeding  60 
days  and  be  kept  In  good  working  condi¬ 
tion  at  all  times. 

(2>  (1)  Shafting  shall  be 

kept  tn  alignment,  free  from  rust  and 
excess  oU  or  grease. 

ill)  Where  e.xploslves.  er plosive  dusts, 
flammable  vapors  ot  hiunmable  liquids 
exist,  tne  hazard  of  stauc  sparks  from 
shafting  shall  be  carefully  considered. 

<3)  Bearini/i.  Besnngs  shall  be  kept 
in  alignment  ana  properly  adjusted. 

«4)  Hangert.  Hangers  shall  oe  impect- 
ed  to  make  cenam  that  ad  supporting 
ooiU  and  screws  are  tight  and  that  sup¬ 
ports  of  hanger  boxes  are  adjust^ 
properly. 

(5>  Fulicys.  <i)  Pulleys  shall  be  kept  in 
proi^er  alignment  to  prevent  belts  from 
raanmg  off. 

iU)  One  or  both  pulleys  carrying  a 
Donshlftlng  belt  should  have  crowned 
(aces. 

4lil>  Cast-iron  pulleys  should  be  twted 
frequently  with  a  hammer  to  dladoM 
cracks  m  run  or  spokes  1.  should  oe 
beme  in  mmd  tha*.  the  sound  Is  usually 
the  pulley 

(iv)  Split  pulleys  should  be  inspected 
to  ascertam  if  all  bolts  holding  together 
the  sections  of  the  puiigy  are  tight. 

I<6>  Care  o/  belts.  ^  Quarter-twtst 
oelts  when  insialled  without  an  idler  can 
be  used  on  drives  runojog  in  one  dlree- 
tioo  onl)*  The}-  wUj  run  off  a  .pulley  when 
diction  of  motion  Is  reverse^ 

111'  Inspection  slisll  be  made  of  belts, 
tacingh  and  fasteners  and  such  equip¬ 
ment  kept  in  good  reiiair. 

>111)  Where  possible,  dretising  should 
not  be  applied  when  belt  or  r<^  Is  In  mo¬ 
tion.  but  If  this  IS  necessary,  it  should  be 
applied  where  belts  or  rope  leave  pulley, 
not  where  they  approach  The  same  pre¬ 
cautions  apply  to  luhricating  chains.  Ha 
the  case  of  V-be)ts.  belt  dressing  Is  oel- 
iher  necessary  nor  ad  ridable. 


(7)  LubricatUm.  The  regular  oUm 
diall  wear  tigbt-fltUng  clothing  ahd 
should  use  cans  with  long  spouts  to  keep 
their  bands  out  of  danger.  Machinery 
shall  be  oiled  when  not  in  motion,  where- 
ever  possible. 

I  1910.220  Effective  deice. 

(a>  The  provisloDS  of  this  Subpart  O 
shall  become  effective  on  August  27. 1971. 
except  as  provided  In  the  remaining 
paragraphs  of  this  aecuon. 

(bi  The  following  provisions  shall  be¬ 
come  effective  on  February  16. 1072: 

1 1910Jl3(e). 

IISIOJU  (S).  (b).  (C).  <d).  <•).  (f),  (g) 
<b).  (I).  (J).  <k).  (I),  (m).  <a).  (o).  (p). 
(qi.ead  (r). 

I  1910J14  (e).  (b).  (e).  (d).  (e).  (f).  (g). 

(b) ,  0).  U).  (k).  (1).  (n).  (n».  |o),  (p). 
(q).  <r),  (ei.  <t).(u).eDd  (v). 

I  UlOgxk  (s)  end  (b). 

1 1910X16  (e).  <b).  (e).ecd  ((). 

1 1910X17  «e).  tb>.  (e).  end  (d). 

I  l»ioxii  (e).  (b).  (d).  te),  (g).end  (j). 
I191CX19  (b).  (c).  td).  (C).  tf).  ti).  (b>. 
(ti.end  <k). 

(c)  Notwlthstuidlng  anirthing  In 
paragraph  ta).  (b).  or  <d)  of  this  sec¬ 
tion,  any  provision  In  any  other  section  of 
this  subpart  which  contains  In  Itself  a 
^>ecifle  effective  date^or  time  limitation 
shall  become  effective  on  such  date  or 
shall  apply  In  accordance  with  such 
limitation. 

<d)  Notwithstanding  anything  fn 
paragraph  (a)  or  (b)  of  this  section,  if 
ary  standard  in  41  CFR  Part  50->204, 
other  than  a  national  consensus  standard 
incorporated  by  reference  m  I  &0>204  2 
<a)<l).  is  or  becomes  applicable  at  any 
time  to  ariy  employment  and  place  of  em¬ 
ployment.  by  virtue  of  the  Walsh-Healey 
Public  Contracts  Act.  or  the  Service  Con¬ 
tract  Act  of  1965.  or  the  National 
Foundation  on  Arts  and  HumanlUea  Act 
of  1965.  any  corresponding  established 
Pederfil  standard  in  this  Subpart  O  which 
is  derived  from  41  CFR  Part  50-204  shall 
also  become  effective,  and  shall  be  ap¬ 
plicable  to  such  employment  and  place 
of  employment,  on  the  same  cUte. 

9  1910.221  Sources  of  ttandarda. 

The  standards  contained  In  this  SiA- 
part  O  are  derived  from  the  following 
sources: 

Sertiem  Source 

I  1910  9)1  ..  41  cm  tO-XOSJ. 
t  1910X13  ..  AMCl  01.1>1954  (R1961). 

Bofsty  Code  tor  Woodwork* 
lug  Msebinery. 


Source 

ANSI  01  l-1964-(R  ttOl). 
Safety  Code  for  Woodwork¬ 
ing  tiocblnery. 

ANSI  B7.1-1970.  Safety  Code 
for  AbraeiTe  Wbeele. 

ANSI  Ba8.1>19«7.  Safety  Code 
fo.  UUle  Calenders  la  the 
Rubber  and  Ploetle  laduo- 
tnoa. 

ANSI  BU.1-19T1.  Safety 
Standard  for  Oonetnictloci. 
Core  and  Uea  of  ***<****»*t.«^i 
Power  Preieee. 

ANSI  B34.1  1971  Safety 

BtAOdord  for  PorglDg. 

ANSI  B16.1-195a-(P  lose) 
Safety  Code  for  Meebanleal 
Power  TroneffileelOD  Ap- 
porstua 

Standarde  orgsQ'saiSona. 

The  stAodards  and  speclflcatlons  of  the 
following  organisations  have  been  ref¬ 
erenced  In  this  6ubpari  O:  Copies  of  the 
references  materials  may  be  obtained 
from  the  issuing  organisations 
1.  Amertoon  National  Btondorda  Institute, 
tne..  1430  Broadway.  New  York.  NT  lOOlS. 

f.  American  Society  of  Rogl- 

aeen.  346  Bait  47  Street.  New  York.  NT  10017. 

Swbport  F— Hond  ond  Portable  Pow¬ 
ered  Toots  and  Other  Hond-Held 
Equipment 

S  1910.241  Drfiniiione. 

As  used  In  this  subpart: 

<a>  Bxplostce-actuated  fastening  tool 
terms^di  Hammer -opernted  piston 
tool—toW'Velo(jits  type.  A  tool  which,  by 
means  of  a  heavy  mass  hammer  supple¬ 
mented  by  a  load,  moves  a  plsp#i  de¬ 
signed  to  be  captive  to  dr've  a  stud.  pm. 
or  fastener  Into  a  work  surface,  always 
startisg  the  fastener  at  rest  and  In  con¬ 
tact  with  the  work  surface.  It  shall  be  so 
designed  that  wlien  used  with  any  load 
that  accurately  chambers  in  It  and  that 
Is  eoiiunercially  available  ^t  the  time 
the  tool  Is  submitted  for  approval,  it  will 
not  cause  such  stud,  pin,  or  fastener  to 
have  a  mean  velocity  in  excess  of  300 
feet  per  second  when  measured  6.5  feet 
from  the  muzzle  end  of  the  barrel. 

(2>  High-velocity  tool.  A  tool  or  ma¬ 
chine  which,  when  used  with  a  load, 
propels  or  discharges  a  stud,  pin,  or  fas¬ 
tener.  at  veioclUes  tn  excess  of  300  feet 
per  second  when  measured  6.S  feet  trom 
the  muzzle  end  cf  the  barrel,  for  the 
purpose  of  impinging  it  upon,  affixing 


It  to,  or  penetrating  another  object  or 
material. 

(S>  Low-velocity  piston  tool.  A  tool 
that  uUUxea  a  piston  designed  to  be  cap¬ 
tive  to  drive  a  stud,  pin,  or  fastener  Into 
a  work  surface.  It  shall  be  so  designed 
that  when  used  with  any  load  that  ao- 
curately  chambers  in  It  and  that  la  com¬ 
mercially  available  at  the  time  the  tool 
Is  submitted  for  approval.  It  will  not 
cause  such  stud,  pin,  or  fastener  to  have 
a  mean  velocity  in  excess  of  300  feet 
per  second  when  measured  6.5  feet  from 
the  muzzle  end  of  the  barrel. 

(4)  Sftuf,  pin,  or  fastener.  A  fastening 
device  specifically  designed  and  manu¬ 
factured  for  use  In  explosive-actuated 
fastening  tools. 

(5)  To  chamber.  To  fit  properly  with¬ 
out  the  use  of  excess  force,  the  case  being 
duly  supported. 

(6)  Explosive  powerlond.  also  Itnown 
03  load.  Any  substance  tn  any  form  capa¬ 
ble  of  producing  s  propellant  fo.*ce. 

<7>  Tool.  An  explosive-actuated  fas¬ 
tening  tool,  unless  otherwise  Indicated, 
and  all  accessories  pertaining  tiiereto. 

<9)  Frotectloe  ihleld  or  guard.  A  device 
or  guard  attached  to  the  muazie  end  of 
the  tool,  which  Is  designed  to  confine 
flying  particles. 

(b)  Abroiire  wheel  terms — (1)  Jfovat- 
ed  wheels.  Mounted  wheels,  usually  2- 
Inch  diameter  or  smaller,  and  of  various 
shapes,  may  be  either  organic  or  inor¬ 
ganic  bonded  abrasive  wheels.  They  are 
secured  to  plain  or  threaded  stwl  man¬ 
drels 

'2»  Tuck  pointing  Removal,  by  grind¬ 
ing.  of  cement,  mortar,  or  other  non- 
metalUc  Jointing  material. 

(3)  Tuck  pointing  wheels.  Tuck  point¬ 
ing  wheels,  usually  Type  1.  reinforced 
oi^anlc  bonded  wheels  have  diameter, 
thickness  and  hole  &ize  dimension.  They 
are  subject  to  the  same  limitations  of 
use  and  mounting  as  Type  1  wheels  de¬ 
fined  In  subparagraph  (10)  of  this  para¬ 
graph. 

LiumnoM;  Wh««ls  uied  for  tuck  pointlog 
•hould  be  reinforced,  organic  bonded.  (See 
I  1910X49(0  (1)  (U)  (c) .) 

(4)  Portable  grinding.  A  grinding  op¬ 
eration  where  the  grinding  machine  Is 
designed  to  be  band  held  and  may  be 
easily  moved  from  one  location  to  an¬ 
other. 

(5)  Organic  bonded  wheels  Organic 
wheela  are  wheels  which  are  bended  by 
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means  of  an  organic  material  such  as 
rea^n,  rubber,  shellac,  or  other  similar 
bonding  agent. 

i6)  Safety  guard.  A  safety  guard  Is  an 
enclosure  designed  to  restrain  the  pleca 
of  the  grinding  wheel  and  furnish  all 
possible  protccuoii  In  the  event  that  the 
wheel  is  broken  tn  operation. 

(7)  Aelit/orced  wheels.  The  term  **ro- 
inforced"  as  applied  to  grinding  wheels 
shall  define  a  class  of  organic  wheels 
wriicb  contain  strengthefung  fabric  or 
filament  The  term  “reinforced"  does  not 
cover  wheels  usmg  sueh  mechanical  ad¬ 
ditions  as  steel  nogs,  steel  cup  backs  or 
wire  or  tape  winding. 

<«)  Type  II  /taring  cup  wheels.  Type 
11  flaring  cup  wheels  have  double  diam¬ 
eter  dimr.>8i<ms  D  and  J.  and  in  additioo 
have  thickness,  bole  size,  rim  and  back 
thxknesB  dimtxuhms.  Grinding  is  always 
pertonned  on  rim  face,  W  dlmeosloci. 
Type  11  wheels  are  subject  to  ail  limita¬ 
tions  of  use  and  mouritini  listed  for  l>p6 
6  stra^^t  sided  cup  wheels  definition  Id 
i;uC;..^ragra;di  <9>  of  this  paragraph. 

TYI’ii  11  FLARING  CUP  WHEELS 


LkmxtatI'^:  iriuimusa  back  thleVaf .  B 
dhiivtuion.  ahouia  sot  toa  leu  than  oao- 
tourtb  T  disiei>4loii.  in  addition  wbon  nn- 
tbroe-dad  boia  wnoalt  or*  upoeiflod  Um  inoKU 
Bat.  K  dlnenoloo.  shiU  ba  large  enough  «e 
oaocmasocat*  a  sui  tabla  flonga. 


(9)  Type  6  straight  cup  tcheeli  Type 
6  cup  wheels  have  diameter.  thlcVness, 
hole  size,  rim  thickness,  and  back  thiek- 
TMW*  dimensi  ms.  Grinding  is  always  per¬ 
formed  <m  im  face.  W  dimension. 

tSMiTAnoN:  Minimum  book  tblckaom.  B 
etmeaston.  should  not  ba  leas  than  oao- 
tonrth  T  clmension.  In  addition,  wbso  un- 
thfoodad  hols  wbosls  ora  spoctfiad.  tha  iDolda 
Aat,  K  dlmeosion,  must  ba  lorga  anough  lo 
oeooinzDO-lau  a  sultabla  fionga. 


TYPE  6  STRAIGHT  CUP  WHEELS 


<10)  Type  1  straight  wheels.  TTpe  1 
straight  wheels  have  olame^er,  thickness, 
and  hole  size  dimensions  and  should  be 
used  only  on  the  periphery.  Type  1  wheels 
shall  be  mounted  between  flanges. 

LrwrraTioif:  Bola  dlmenaloo  (H)  should 
not  os  gras  t  cr  two-tbtrda  ot  wboet  dl- 

omoter  dimenaion  (D)  for  prodslon,  ejUn- 
incol.  comorlcoa.  or  surfooa  grinding  appU- 
eaUuno.  Maximum  hols  sisa  for  alt  otbor 
appUeattons  ohould  not  txeaed  ons-baU 
wboal  diameter. 

TYPE  1  STRAIGHT  W’HEELS 


Flgura  P-3 

Tt/p«  1  —  WKtA 

ftripktnl  sniH.n#  w*»H  Im'ih#  • 
tktektUM 

ff^)  Power  lawnmower  terms — (1) 
BlMe  tip  circle.  The  path  described  by 
the  outermost  point  of  the  blade  as  It  is 
rotated  about  its  shaft  axis. 

(2)  Guards.  A  part  or  an  assembly 
provided  for  shielding  a  hazardous  area 
of  a  machine. 

43)  Catcher  assemblies.  Parts  or  com¬ 
binations  of  parts  which  provide  a  means 
for  collecting  grass  clippings  or  debris. 

(4)  Wclk-behind  motper.  A  mower 
either  pushed  or  self-propelled  and  nor¬ 
mally  guld4?d  by  the  operator  walking 
behind  the  unit. 


(5)  Operator  area,  sjalk-behlnd  mow¬ 
ers.  For  <iiscbarge  interference  purposes, 
tlmt  area  confined  within  a  circle  no 
smaller  than  30  inches  In  diameter,  the 
center  of  which  is  located  to  the  rear  of 
the  mower  on  its  Icmgitudinal  centerline 
3U  Inches  behind  the  nearest  blade  tip 
circle. 

46)  Potrer  reel  motcer.  A  lawn-cutting 
machme  utilizing  a  power  source  to  rotate 
one  or  more  helically  formed  blades 
about  a  h(Hlz4>ntal  axis  to  provide  a 
shearing  action  with  a  statiouary  cutter 
bar  or  bed  knife. 

(7>  Power  rotary  mower.  A  lawn-cui- 
tlng  machine  utfllzlng  a  power  60ur4«  to 
rotate  one  or  more  cutting  blades  about 
a  vertical  axis. 

(8)  Lowest  blade  poriffon.  The  lowest 
Made  position  under  static  condlticms. 

(9)  Riding  mower.  A  powered,  self- 
propelled  iawn-cutttng  vehicle  cm  which 
the  operat4)r  rides  and  controls  the 
machine 

(10)  Sulky  type  mower.  Normally,  a 
walk-behind  mower  which  has  been  con¬ 
verted  to  a  nding  mower  by  the  addition 
of  a  sulkv 

(11)  Dcfutman  control.  A  control  de¬ 
signed  so  Uiat  it  will  automatically  Inter¬ 
rupt  power  to  a  drive  when  the  operator's 
actuating  force  is  remove 

(d)  Ja^  termo— (1)  ^ck.  A  Jack  Is 
an  appliance  for  lifting  and  lowering  or 
moving  horizontally  a  load  by  applica¬ 
tion  (tf  a  pushing  force. 

Non:  Jocks  may  ba  of  tha  following  typoa 
Lovor  and  rotchot,  oorow  and  bjdraulle. 

42)  Rafinp.  The  rating  of  a  jack  is  the 
maximum  working  load  for  which  it  is 
designed  to  lift  safely  that  load  through¬ 
out  Its  specified  amotmt  4tf  travti. 

Non:  To  rotaa  tha  ratod  load  of  a  jock,  th# 
point  of  application  of  tha  load,  tha  ^>pUad 
fwoo.  and  tha  longth  of  Itror  arm  ahould  ba 
th4Ma  doaiguatod  oy  tha  miknufaeturof  for 
tha  porUeulor  Mck  eonsidorod. 

I  1910.242  flanii  and  portable  powered 
loola  and  equipment,  general* 

(a)  General  reouiremerits.  Each  em¬ 
ployer  shall  be  responsible  for  the  safe 
condition  of  tools  and  equipment  used 
by  employees.  Including  tools  and  equip¬ 
ment  which  may  be  furnished  by 
employees. 

(b)  Compressed  air  used  for  cleaning. 
Compressed  air  shall  not  be  used  for 
cleaning  purposes  except  where  reduced 
to  less  than  30  pjJ.  and  then  only  with 


effective  chip  guarding  and  personal  pro¬ 
tective  equipment. 

9  l9l0.2tS  Guarding  of  portable  pow. 
ered  tool*. 

(a)  PorfaWe  powered  tools. — (1) 
Portable  circular  saws.  (1)  AU  port¬ 
able.  power-driven  circular  saws  having 
a  blade  diameter  greater  than  2  In  shall 
be  equipped  with  guards  above  and  below 
the  base  plate  or  shoe.  The  upper  guard 
shall  cover  the  saw  to  the  depth  of  the 
teeth,  except  for  the  minimum  arc  re¬ 
quired  to  permit  Uie  base  to  be  tilted  for 
bevel  cuts.  The  lower  guard  shall  cover 
the  saw  to  the  depth  of  the  teeth,  except 
for  the  minimum  arc  required  to  allow 
proper  retraction  and  ccmtact  with  the 
work.  When  the  tool  Is  withdrawn  from 
the  work,  the  lower  guard  shall  auto¬ 
matically  and  Instantly  return  to  cover¬ 
ing  position. 

(U)  Paragraph  (a)(1)(1>  of  this  sec¬ 
tion  does  rot  apply  to  circular  saws  used 
in  the  meat  Industry  for  meat  cutting 
purpooes. 

(2>  Switches  and  controls.  <0  AH 
band-held  powered  circular  saws  having 
a  blade  diameter  greater  than  2  Inches, 
electric,  hydraulic  or  pneumatic  chain 
sawe,  and  percussion  tools  without  posi¬ 
tive  accessory  holding  means  shall  be 
equlppe(]  with  a  constant  pressure  switch 
or  control  that  will  shut  off  the  power 
when  the  pre»nire  is  released.  AU  hand¬ 
held  gasoline  powered  chain  saws  shall 
be  equipped  with  a  constant  pressure 
throttle  control  that  wUl  shut  off  the 
power  to  the  saw  chain  when  the  pres¬ 
sure  Is  released. 

(li)  All  hand-held  powered  drills, 
tappers,  fastener  driven,  horizontal, 
vertical,  and  angle  grinders  with  wheels 
greater  tiian  2  inches  In  diameter,  disc 
Sanders  with  discs  greater  than  2  Inches 
In  diameter,  belt  senders,  reciprocating 
saws,  saber.  scroU.  and  Jig  saws  with 
blaJe  shanks  greater  than  a  nominal 
one-fourth  Inch,  and  other  simUarly  op¬ 
erating  powered  tools  shall  be  equipped 
with  a  constant  pressure  switch  or  con¬ 
trol.  and  may  have  a  lock-on  control  pro¬ 
vided  that  turnoff  can  be  accomplished 
by  a  single  motion  of  the  same  finger  or 
fingers  that  turn  it  on. 

(Ill)  (c>  AU  other  hand-held  powered 
tools,  such  as.  but  not  limited  to.  platen 
Sanders,  grinders  with  wheels  2  Inches 
In  diameter  or  less,  disc  senders  with 
discs  2  Inches  in  diameter  or  less,  routers, 
planers,  laminate  trimmers,  nlbblera, 
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shears,  saber,  scroll,  and  jig  saws  with 
blade  shanks  a  nominal  one>fourth  of  an 
inch  wide  or  less,  may  be  equipped  with 
either  a  positive  '*on*off"  control,  or 
other  controls  as  described  by  paragraph 

(a)  (2 1  (1)  and  (U)  of  this  section. 

(b>  Saber,  scroll,  and  Jig  saws  with 
nomtandard  blade  holders  may  use 
blades  with  shanks  which  are  nonunlform 
in  width,  provided  the  narrowest  portion 
of  the  blade  shank  is  an  Integral  part  in 
mounting  the  blade. 

(c)  Blade  shank  width  shall  be 
measured  at  the  narrowest  portion  of  the 
blade  shank  when  saber,  scroll,  and  Jig 
saws  have  nonstandaid  blade  holders. 

(d)  ^'Nominal*'  in  this  subparagraph 
means  ±0.05  inch. 

(iv)  The  operating  control  on  hand¬ 
held  power  tools  shall  be  so  located  as  to 
minimize  the  possibility  of  its  accidental 
operation,  if  such  accidental  operation 
would  constitute  a  hazard  to  employees. 

(V)  This  subparagraph  does  not  apply 
to  concrete  vibrators,  concrete  breakers, 
powered  tampers.  Jack  hammers,  rock 
drills,  garden  appliances,  household  and 
kitchen  appliances,  personal  care  appli¬ 
ances,  medical  or  dental  equipment,  or 
to  Axed  machinery. 

(3)  Portable  belt  tanding  maehinet. 
Belt  sanding  machines  shall  be  provided 
with  guards  at  each  nip  point  where  the 
tanding  belt  runs  onto  a  pulley.  These 
guards  shall  effectively  prevent  the  hands 
or  fingers  of  the  operator  from  coming 
in  contact  with  the  nip  points.  The  un¬ 
used  run  of  the  sanding  belt  shall  be 
guarded  against  accidental  contact. 

(4)  Cracked  taws.  All  cracked  saws 
shall  be  removed  from  service. 

(5)  Groufufing.  Portable  electric 
powered  tools  shall  meet  the  electrical 
requirements  of  subpart  S  of  this  part. 

(b)  Pjieumatic  powered  tools  and 
hose. — (1)  Tool  retainer.  A  tool  retainer 
shall  be  installed  on  each  piece  of  utiliza¬ 
tion  equipment  which,  without  such  a  re¬ 
tainer.  may  eject  the  tool. 

(3)  Airhose.  Hose  and  hose  connec¬ 
tions  used  for  conducting  compress^  air 
to  utilization  equipment  shall  be  de¬ 
signed  for  the  pressure  and  service  to 
which  they  are  subjected. 

(c>  Portable  abrasive  wheels. — (1) 
General  regutrements.  Abrasive  wheels 
shall  be  used  only  on  machine  provided 
with  safety  guards  as  defined  in  para¬ 
graph  (c)  (1)  through  (4)  of  this  section. 

(IJ  Exceptions.  The  requirements  of 
this  subparagraph  (1>  shall  not  apply  to 


the  following  classes  of  wheels  and  con¬ 
ditions' 

(a)  Wheels  used  for  internal  work 
while  within  the  work  being  ground; 

(b)  bCounted  wheels  used  in  portable 
operations  2  inches  and  smaller  in  diam¬ 
eter;  (see  definition  i  1910.241(b)(1)); 
and 

(c)  Types  16. 17. 18. 18R.  and  19  cones, 
and  plugs,  and  threaded  hole  pot  balls 
where  the  work  offers  protection. 

(il)  (a)  A  safety  guard  shall  cover  the 
spindle  end.  nut  and  flange  projections. 
The  safety  guard  shall  be  mounted  so  as 
to  maintain  proper  alignment  with  the 
wheel,  and  the  strength  of  the  fastenings 
shall  exceed  the  strwigth  of  the  guard. 

(b>  Exception.  Safety  guards  on  all 
operations  where  the  worii  provides  a 
suitable  measure  of  protectlcm  to  the 
operator  may  be  so  constructed  th^  the 
spindle  end,  nut  and  outer  flange  are  ex¬ 
posed.  Where  the  nature  of  the  work  is 
such  as  to  entirely  cover  the  side  of  the 
wheel,  the  side  covers  of  the  guard  may 
be  omitted. 

(e)  Exception.  The  spindle  end,  nut, 
and  outer  flange  may  be  exposed  on  port¬ 
able  machines  designed  for,  and  used 
with,  type  8.  11.  27,  and  28  abrasive 
wheels,  cutting  off  wheels,  and  tuck 
pointing  wheels. 

(2)  Cap  wheels.  Cup  wheels  iTjpes  8 
and  11)  shall  be  protected  by: 

(1)  Safety  guards  as  specked  in  sub- 
paragraph  <1)  of  this  paragraph;  or, 

(U)  Special  “revolving  cup  guards'* 
which  mount  behind  the  wheel  and  turn 
with  it.  They  shall  be  made  of  steel  or 
other  material  with  adequate  strength 
and  shall  enclose  the  wheel  sides  upward 
from  the  back  for  one-third  of  the  wheel 
thickness.  The  mounting  features  shall 
conform  with  all  regulations.  (See  sub- 
paragraph  (8)  of  this  paragraph.)  It  ie 
necessary  to  maintain  clearance  between 
the  wheel  side  and  the  guard.  The  clear¬ 
ance  shall  not  exceed  one-sixteenth  inch; 
or. 

(ilD^Bome  other  form  of  guard  that 
will  Insure  as  good  protection  as  that 
which  would  be  provided  by  the  guards 
specified  in  subdivision  (i)  or  (U)  of  this 
subparagraph. 

(3)  Vertical  portable  grinders.  Safety 
guards  used  on  machines  known  as  right 
engle  head  or  vertical  portable  grinders 
shall  have  a  maximum  exposure  angle  of 
180*.  and  the  guard  shall  be  so  located  so 
as  to  be  between  the  operator  and  Uie 
wheel  during  use.  Adjustment  of  guard 


shall  be  such  that  pieces  of  an  acciden¬ 
tally  broken  wheel  will  be  deflected  away 
from  Uii  operator.  (See  Figure  P-4.! 

_ _  th 


figure  no.  p-lf 

(4)  Other  portable  grinders.  The  maxi- 
mum  angular  exposure  of  the  grinding 
wheel  periphery  and  sides  for  safety 
guards  used  on  other  portable  grinding 
machines  shall  not  exceed  180*  and  the 
top  half  of  the  wheel  shall  be  enclosed  at 
all  times.  (See  Figures  P-5  and  P-8.) 


FIGURE  NO.  P-5 


FIGURE  NO.  P-6 
(5)  Mounting  and  inspection  of  abra¬ 
sive  wheels,  (i)  Immediately  before 
mounting.  aU  wheels  shall  be  clos^  in¬ 
spected  and  sounded  by  the  user  (ring 
test,  see  Subpart  O.  f  1910.215(d)(1))  to 
make  sure  they  have  not  been  damaged 
in  transit,  storage,  or  otherwise.  The 
spindle  speed  of  the  machine  shall  be 
checked  before  rnnimtlng  of  the  wheel  to 
be  certain  that  it  does  not  exceed  the 


maximum  operating  speed  marked  on 
the  wheel. 

(11)  Grinding  wheels  shall  fit  freely 
on  the  spindle  and  remain  free  under 
all  grinding  conditions.  A  controU^ 
clearance  between  the  wheel  bole  and 
the  machine  spindle  (or  wheel  sleeves  or 
adaptors)  is  essential  to  avoid  excessive 
pressure  from  mounting  and  spindle  ex¬ 
pansion.  TO  accomplish  this,  the  machine 
spindle  shall  be  made  to  nominal  (stand¬ 
ard)  size  plus  aero  minus  .002  inch,  and 
the  a  heel  hete  shall  be  made  suitably 
oversize  to  assure  safety  clearance  under 
the  conditions  of  <4>erattog  heat  and 
pressure. 

(ill)  All  contact  surfaces  of  wheels, 
blotters,  and  flangers  shall  be  flat  and 
free  of  foreign  matter. 

(iv)  When  a  bushhig  Is  used  In  the 
wheel  hole  It  shall  not  exceed  the  width 
of  the  wheel  and  shall  not  cmitact  the 
flanges. 

(V)  Requirements  for  the  use  of 
flanges  and  blotters,  see  Subpart  O. 
f  1910.219(c). 

(8)  Excluded  machinery.  Natural 
sandstone  wheels  and  metal,  wooden, 
cloth,  or  paper  discs,  having  a  layer  of 
abrasive  on  the  surface  are  not  covered 
by  this  paragraph. 

<d)  Explosive  situated  fastening 
fooh— (1)  General  reqidrements.  (1)  Ex¬ 
plosive-actuated  fastening  tools  which 
are  actuated  by  explosives  or  any  irtmiimr 
means  and  propel  a  stud,  pin,  fastener, 
or  other  object  for  the  purpose  of  affix¬ 
ing  It  by  penetration  to  any  other  object 
shall  meet  the  design  requirements  In 
“American  National  Standard  Safety 
Requirements  for  Explosive-Actuated 
Fastening  Tools.**  ANSI  AlO.S-1970.  This 
requirement  does  not  apply  to  devices 
designed  for  attaching  objects  to  soft 
construction  materials,  such  as  wood, 
plaster,  tar.  dry  wallboard.  and  the  like, 
or  to  stud  welding  equipment. 

(ii)  Operators  and  assistants 
tools  shall  be  safeguarded  1^  m— my  of 
eye  protectimi.  Bead  and  face  protection 
shall  be  used,  as  required  by  worlUzig  con¬ 
ditions.  as  set  forth  In  Subpart  I. 

(2)  Inspection,  maintenance,  and  tool 
hondhng— (I)  High-velocitw  toots.  Tools 
of  this  type  shall  have  the  characterls- 
Ucs  outilnedjQ  (a)  through  (h)  of  this 
subdivision  gnd.  at  the  discretion  of  the 
manufacturer,  any  additional  js^ety 
features  he  may  wish  to  tneorporatd 

(a)  The  muzzle  end  of  the  toot^all 
have  a  protective  shield  or  guard  at  least 
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3^.3  inches  In  diameter,  mounted  perpen¬ 
dicular  to  and  concentric  with  the  barrel, 
and  designed  to  coniine  any  flying  frag¬ 
ments  or  particles  that  might  otherwise 
create  a  hazard  at  the  time  of  firing. 

(b)  Where  a  standard  shield  or  guard 
cannot  be  used,  or  where  it  does  not  cover 
all  apparent  avenues  through  which  fly¬ 
ing  particles  might  escape,  a  special 
shield,  guard,  fixture,  or  jig  designed  and 
built  by  the  manufacturer  of  the  tool 
being  used,  which  provides  this  degree  of 
protection,  shall  be  used  as  a  substitute 

(c>  Tlie  tool  shall  be  so  designed  that 
it  cannot  be  fired  unless  it  Is  equipped 
with  a  standard  protective  shield  or 
guard,  or  a  special  shield,  guard,  fixture, 
or  jig. 

(d)  (1)  The  firing  mechanism  shall  be 
so  designed  that  the  tool  cannot  fire  dur¬ 
ing  loading  or  preparation  to  Are.  or  If 
the  tool  should  be  dropped  while  loaded 

(2)  Firing  of  the  tool  shall  be  depend¬ 
ent  upon  at  least  two  separate  and  dis¬ 
tinct  operations  of  the  operator,  with  the 
fin^  firing  movement  being  separate 
from  the  operation  of  bringing  the  tool 
into  the  firing  position. 

(e)  The  tool  shall  be  so  designed  as 
not  to  be  operable  other  than  against  a 
work  surface,  and  unless  the  operator  is 
holding  the  tool  against  the  work  surface 
with  a  force  at  least  5  pounds  greater 
than  the  total  weight  of  the  tool. 

(f)  The  tool  shall  be  so  designed  that  it 
will  not  operate  when  equipped  with  the 
standard  guard  Indexed  to  the  center 
position  If  any  bearing  surface  of  the 
guard  is  tilted  more  than  8*  from  contact 
with  the  work  surface. 

<9)  The  tool  shall  be  so  designed  that 
positive  means  of  varying  the  power  are 
available  or  can  be  made  available  to  the 
operator  as  part  of  the  tool,  or  as  an 
auxiliary.  In  order  to  make  It  possible  for 
tiie  operator  to  select  a  power  level  ade¬ 
quate  to  perform  the  (ieslred  work  with¬ 
out  excessive  force. 

()i)  The  tool  shall  be  so  designed  that 
all  breeching  parts  will  be  reasonably 
visible  to  allow  a  check  for  any  foreign 
matter  that  may  be  present. 

(ti)  Tools  of  the  low-veloclty-plston 
type  shall  have  the  characteristics  out- 

I  lined  In  ^  through  (e)  of  this  subdivi¬ 
sion  ajijUM  the  discretion  of  the  manu- 
facturoiiShy  additional  safety  features 
he  may  wish  to  incorporate. 

<o>  The  muzzle  end  of  the  tool  shall  be 
designed  so  that  suitable  protective 


shields,  guards,  jigs,  or  fixtures,  designed 
and  built  by  the  manufacturer  of  the  tool 
being  used,  can  be  mounted  perpendicu¬ 
lar  to  the  barrel.  A  standard  spall  shield 
shall  be  supplied  with  each  tool. 

(bXl)  The  tool  shall  be  designed  so 
that  it  shall  not  in  otdinary  usage  propel 
or  discharge  a  stud,  pin,  or  fastener  while 
loading  or  during  preparation  to  Arc.  or 
if  the  tool  should  be  dropped  while 
loaded 

(2)  Filin?  of  the  tool  shall  be  depend¬ 
ent  upon  at  least  tw'o  separate  and  dis¬ 
tinct  o|)erations  of  the  operator,  with  tlie 
Anal  firing  movement  being  separate 
from  Uie  operaUon  of  bringing  the  tool 
Into  the  firirut  position 

<c)  The  tool  shall  be  so  designed  as  not 
to  be  operable  other  than  against  a  work 
surface,  and  unle.ss  the  operator  is  hold¬ 
ing  the  tool  against  the  work  surface 
with  a  force  at  least  5  pounds  greater 
than  the  total  weight  of  the  tool. 

(d>  The  tool  shall  be  .so  designed  that 
positive  means  of  varying  the  power  are 
available  or  can  be  made  available  to  the 
operator  as  part  of  the  tool,  or  as  an 
auxiliary,  in  order  to  make  it  possible  for 
the  operator  to  select  a  power  level  ade¬ 
quate  to  perform  the  desired  work  with¬ 
out  excessive  force. 

(e)  The  tool  shall  be  so  designed  that 
all  breeching  parts  will  be  reasonably 
visible  to  allow  a  check  for  any  foreign 
matter  that  may  be  present. 

(ill)  Tools  of  the  hammer-operated 
piston  tools — Inw-veloclty  type  shall  have 
the  characteristics  ouUincd  i^  (o) 
through  (e)  of  this  subdlvlslonj^id.  at 
the  discreUon  of  the  marmfacturei.  any 
additional  safety  features  he  may  wish  to 
Incorpora^ 

(a)  The  muzzle  end  of  the  tool  shall  be 
so  designed  that  suitable  protecUve 
shields,  guards,  jigs,  or  fixtures,  designed 
and  built  by  the  manufacturer  of  the  tool 
being  used,  can  be  mounted  perpendicu¬ 
lar  to  the  barrel  A  standard  spall  shield 
shall  be  supplied  with  each  tool. 

(b)  The  tool  shall  be  so  designed  that 
It  shall  not  in  ordinary  usage  propel  or 
discharge  a  stud.  pin.  or  fastener  while 
loading,  or  during  preparation  to  fire,  or 
If  the  tool  should  be  dropped  while 
loaded. 

(c)  Firing  of  the  tool  shall  be  de¬ 
pendent  upon  at  least  two  separate  and 
(llstinct  operations  oi  the  operator,  with 
the  final  firing  movement  being  separate 
from  the  operation  of  bringing  the  tool 
Into  the  fifing  posiUon 


<d)  The  tool  shall  be  so  designed  that 
positive  means  of  var>  rng  the  power  are 
available  or  can  be  made  available  to  the 
operator  as  part  of  the  tool,  or  as  an  aux¬ 
iliary.  in  order  to  make  it  possible  for  the 
operator  to  select  a  power  level  adequate 
to  perform  the  desired  work  without  ex¬ 
cessive  force. 

(e)  The  tool  shall  be  so  designed  that 
all  breeching  parts  will  be  reasonably 
visible  to  allow  a  check  for  any  foreign 
matter  that  may  be  present. 

(3)  Requirements  for  loads  and  fas¬ 
teners.  (1)  There  shall  be  a  standard 
means  of  identlfyli^  the  power  levels  of 
loads  used  in  tools.^ch  means  of  Identi¬ 
fication  shall  be  a  uniform  color  and 
numbering  system,  as  shown  In  Table 
P-1.  Colors  and  printed  descriptions  shall 
be  strikingly  printed  on  the  container  to 
provide  a  visual  indication  of  the  power 
level  of  the  load. 

(il)  Caseless  loads  shall  be  coded  to 
Identify  similar  powerload  levels  by  color, 
number,  configuration,  or  other  appro¬ 
priate  method. 

TaSL*  P-l— iDBMTIiiKATIONort’&SEO 


vrIorUT  to  H'Inch  dl- 

e  ilue  (iiT'l  III  lost  doTic*  and 


■ny  sfxxKic  or  iypr  of  too). 

(ill)  No  load  (cased  or  caseless)  shall 
be  used  If  It  will  accurately  chamber  In 
any  existing  approved  commercially 
available  low-velocity  piston  tool  or  ham¬ 
mer  operated  piston  tool — low-velocity 
type  and  will  cause  a  fastener  to  have 
a  mean  velocity  in  excess  of  300  feet  per 
second  when  measured  8.5  feet  from  the 
muzzle  end  of  the  barrel.  No  Individual 
test  firing  of  a  series  shall  exceed  300  feet 
per  second  by  more  than  8  percent. 

(Iv)  Fiistencrs  used  In  tools  shall  be 
only  those  specifically  manufactured  for 
use  In  such  tools. 

(4)  Operating  requirements.  (1)  Be¬ 
fore  using  a  tool,  the  operator  shall  in¬ 


spect  it  to  determine  to  his  satisfaction 
that  it  is  clean,  that  all  moving  parts 
operate  freely,  and  that  the  barrel  is 
free  from  obstructions. 

(il)  Wlien  a  tool  develops  a  defect  dur¬ 
ing  use,  the  operator  shall  immediately 
cease  to  use  it.  until  it  Is  properly 
repaired. 

(ill)  Tools  shall  not  be  loaded  until 
just  prior  to  the  intended  firing  time. 
Neither  loaded  nor  empty  tools  are  to  be 
pointed  at  any  workmen,  and  hands 
should  be  kept  clear  of  the  open  barrel 
end. 

(iv)  No  tools  shall  be  loaded  unless 
being  prepared  for  immediate  use.  nor 
shall  an  unattended  tool  be  left  loaded. 

(v>  In  case  of  a  misfire,  the  operator 
shall  hold  the  tool  in  the  operating  posi¬ 
tion  for  at  least  30  seconds.  He  shall  then 
try  to  operate  the  tool  a  second  time.  He 
shall  wait  another  30  seconds,  holding 
the  tool  In  the  operating  position;  then 
he  shall  proceed  to  remove  the  explosive 
load  in  strict  accordance  with  the  manu¬ 
facturer’s  instructions.  Misfired  car¬ 
tridges  should  be  placed  carefully  in  a 
metal  container  filled  with  water,  and 
returned  to  the  supervisor  for  disposal. 

(vl)  A  tool  shall  never  be  left  un¬ 
attended  in  a  place  where  it  woifid  be 
available  to  unauthorized  persons. 

(vli)  Fasteners  shall  not  be  driven  Into 
very  hard  or  brittle  materials  including, 
but  not  limited  to.  cast  iron,  glazed  tile, 
surface-hardened  steel,  glass  block,  live 
rock,  face  brick,  or  hollow  tile. 

(vill)  Driving  into  materials  easily 
penetrated  shall  be  avoided  unless  such 
materials  are  backed  by  a  substance  that 
will  prevent  the  pin  or  fastener  from 
passing  completely  through  and  creating 
a  flving-missile  hazard  on  the  other  side. 

(lx>  (o)  Fasteners  shall  not  be  driven 
directly  into  materials  such  as  brick  or 
concrete  closer  than  3  inches  from  the 
unsupported  edge  or  comer,  or  into  steel 
surfaces  closer  than  one-half  inch  from 
the  unsupported  edge  or  comer,  unless 
a  special  guard,  fixture,  or  jig  Is  used. 
( Exception :  Low-velocity  tools  may  drive 
no  closer  than  2  Inches  from  an  edge  in 
concrete  or  one-fourth  Inch  in  steel.) 

<b)  When  fastening  other  materials, 
such  as  a  2-  by  4-inch  wood  section  to  a 
concrete  surface,  it  is  permissible  to  drive 
a  fastener  of  no  greater  than  %c“lnch 
shank  diameter  not  closer  than  2  inches 
from  the  unsupported  ed/jc  or  comer  of 
the  work  surface. 
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RULES  AND  REGULATIONS 


Choptcr  XV!I — Occupofionol  Safety  a 

(X)  Fa'^tcners  shall  not  be  driven 
tliroueh  cxjsiinc  holes  unless  a  posiUve 
goidc  IS  to  secure  accurate 

..Ui^nnicDt. 

XI'  No  fastener  shall  be  driven  into 
a  spalled  area  caused  by  an  unsatisfac¬ 
tory  fastening. 

4xili  Tools  shall  not  be  used  In  an 
explosive  or  flammable  atmosphere. 

txiii)  Ail  tools  shall  be  used  with  the 
correct  sliicld.  fuard.  or  attachment  rec¬ 
ommended  by  the  manufacturer. 

(xiv)  Any  tool  found  not  in  proper 
working  order  sarall  be  immediately  re¬ 
moved  from  service.  The  tool  shall  be 
inspected  at  regular  intervals  and  shall 
be  rei'^aii'ed  in  accordance  w:th  the  man¬ 
ufacturer's  specifications. 

fo>  pou>er  lawnmowers — «1)  General 
rr’^trements.  (ii  Power  lawnmowers  of 
the  walk-bchind.  riding-rotary,  and  reel 
jxiv.er  lawnmowers  designed  for  sale  to 
ihc  peneral  public  shall  meet  the  design 
.-.pccifications  in  “American  National 
Standard  STfetv  Sperlflcations  for  Power 
I.awnmowers”  ANRI  B71.1-X1968  These 
specifications  do  not  apply  to  .sulky-type 
movers,  flail  mowers,  sicklcbar  mowers, 
or  mowers  designed  for  commercial  use. 

Mi'  All  power-driven  chains,  belts,  and 
K‘'ars  shall  be  so  positioned  or  otherwise 
guarded  to  prevent  ‘he  operator's  acci¬ 
dental  caiiact  therewith,  during  normal 
starting,  mounting,  and  oi>eration  of  the 
machine. 

•  III)  A  shutoff  device  shall  be  provided 
i.top  operation  of  the  motor  or  engine. 
Ihi.s  device  .shall  require  manual  and 
uiP'ntional  reactivation  to  restart  the 
motor  or  engine. 

MV  Ml  poMtlons  of  the  operating  con¬ 
trols  shall  be  clearly  identified. 

<v»  The  words.  “Caution  Be  sure  the 
jj  err.ting  control's)  is  In  neutral  be¬ 
fore  starting  the  «?njTine.*’  or  similar 
r  iirdin;]  shall  be  clearly  visible  at  an 
en.riJio  starting  control  point  on  self- 
•irci*e:ied  mnv.ers. 

'2)  Waffc-bc^ind  and  riding  rofary 
moincrs.  M'  The  mower  blade  shall  be 
cnclo.scd  except  on  the  bottom  and  Uic 
enrlasuic  shall  extend  to  or  below  the 
lowest  rutting  iKjtnt  of  the  blade  in  the 
lowe.st  blade  position. 

Mi)  Guards  which  must  be  removed  to 
install  a  catciier  assembly  shall  comply 
•\ith  the  following' 

(O'  Warning  instructions  shall  be 
affixed  to  the  mower  near  the  opening 
stating  that  the  mower  shall  not  be  used 
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without  either  the  catcher  assembly  or 
tiie  guard  m  place. 

(b)  ITie  catcher  as.sembly  or  the  guard 
shall  be  shipped  and  sold  as  part  of  the 
mower. 

<c)  The  iiutruction  manual  shall  state 
that  the  mower  shall  not  be  used  with¬ 
out  either  the  catcher  a>^mb]y  or  the 
guard  in  place. 

(d)  The  catcher  assembly,  when  prop¬ 
erly  and  comfiletely  installed,  shall  not 
create  a  condition  which  violates  the 
l.mlt.s  given  for  the  guarded  opening 

(iU)  Openings  in  the  blade  enclosure, 
intended  for  the  discharge  of  grass,  shall 
be  limited  to  a  maximum  vertical  angle 
of  the  opening  oi  30V  Measurements 
shall  be  taken  from  the  lowest  blade 
position. 

(Iv)  The  total  effective  opening  area 
of  the  grass  db^charge  openutgcs)  shall 
not  exceed  1.000  square  degrees  on  units 
having  a  width  of  cut  less  than  37^ 
inches,  or  3.000  square  degrees  oo  units 
having  a  width  of  cut  27  ^  Inches  or  over. 

(▼)  The  word  “Caution.”  or  stronger 
wording,  shall  be  placed  on  the  mower 
at  or  near  each  discharge  opening. 

(Vi)  (Reserved! 

evil)  31ade(8)  shall  stop  rotating  from 
the  manufacturer's  specified  maximum 
speed  within  15  seconds  after  declutch¬ 
ing.  or  shutting  off  power. 

(vlll)  In  a  multiplece  blade,  the  means 
of  fastening  the  cutting  members  to  the 
body  of  the  blade  or  disc  shall  be  so  de¬ 
signed  that  they  will  not  become  worn  to 
a  hasardous  condition  before  the  cutting 
members  Uiemselves  are  worn  beyond 
use. 

(ix)  The  maximum  tip  speed  of  any 
blade  shall  be  19.000  feet  per  minute. 

(3)  Walk-hrhind  rotary  mowen.  (1) 
The  horizontal  angle  of  the  openlng(s)  in 
the  blade  enclosure,  intended  for  the  dis¬ 
charge  of  grass,  shall  not  contact  the 
operator  area. 

(11)  There  shall  be  one  of  the  follow¬ 
ing  at  all  openings  In  the  blade  enclosure 
intended  for  the  discharge  of  grass: 

(a)  A  minimum  unobstructed  hori¬ 
zontal  distance  of  3  inches  from  the  end 
of  the  discharge  chute  to  the  blade  Up 
circle. 

(b)  A  rigid  bar  fastened  across  the 
discharge  opening,  secured  to  prevoit 
removal  without  the  use  of  tools.  The 
bottom  of  the  bar  shall  be  no  higher  than 
the  bottom  edge  of  the  blade  enclosure. 

(lii)  The  hlchcr.t  poinKsitOf  the  front 
of  the  blade  enclosure,  except  diJ'chorge 
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openlng5.  shall  be  such  that  any  line  ex¬ 
tending  a  maxmium  of  15*  downward 
from  the  horizontal  toward  the  blade 
shaft  axis  (axes)  shall  not  intersect  the 
horizontal  plane  within  the  blade  Up  cir¬ 
cle.  The  highest  point(8)  on  the  blade 
enclosure  fr(jnt.  except  discharge-open¬ 
ings.  .shall  not  exceed  1 U  Inches  above 
the  lowest  cutting  point  of  tlie  blade  In 
tlie  lowest  blade  position.  Mowers  with  a 
swingover  handle  are  to  be  considered 
as  having  no  front  In  the  blade  enclosure 
and  therefore  .shall  comply  with  subpara¬ 
graph  (2)(1)  of  this  paragraph. 

riv)  'The  mower  handle  shall  be 
fastened  to  Uie  mower  so  as  to  prevent 
loss  of  control  by  unintentional  un¬ 
coupling  while  Id  operaUon. 

(V)  A  positive  upstop  or  latch  shall  be 
provided  for  the  mower  handle  in  the 
normal  operating  posiUon(s).  The  up¬ 
stop  shall  not  be  subject  to  unintentional 
disengagement  durl^  normal  operation 
of  the  mower.  The  upstop  or  latch  »Kaii 
not  allow  the  center  or  the  handle  grips 
to  come  closer  than  17  inches  horizon- 
UUy  behind  the  closest  path  of  the  mower 
blade(8)  unless  manually  disengaged. 

(vl)  A  swing-over  handle,  which  com¬ 
plies  with  the  above  requh^ments,  will 
be  permitted 

(vti)  Wheel  drive  disengaging  controls, 
except  dcadman  controls,  shall  move 
oppo.<ute  to  the  direction  of  the  vehicle 
motion  in  order  to  disengage  the  drive. 
Deadman  controls  shall  comply  with 
S  1910.241(c)  ( 11)  and  may  enwrate  in 
any  direction  to  disengage  the  drive. 

(4)  Ridino  rotary  mower$.  (1)  The 
highest  poinKs)  of  all  cgienings  In  the 
blade  enclosure,  front  shall  be  limited  by 
a  verUcal  angle  of  opening  of  16*  and  a 
maximum  distance  of  IV4  Inches  above 
the  lowest  cutting  point  of  the  blade  in 
the  lowest  blade  position. 

(ti)  Op?ning(s)  shall  be  placed  so 
(hat  grass  or  debris  will  not  discharge 
directly  toward  any  part  of  an  operator 
‘iealed  In  a  normal  operator  poslUon. 

Mill  There  shall  be  one  of  the  follow- 
tnu  at  all  openings  in  the  blade  en¬ 
closure  intended  for  the  discharge  of 
grass: 

(a)  A  minimum  unobstructed  hori¬ 
zontal  disUnce  of  6  Inches  from  the  end 
of  the  discharge  chute  to  the  blade  Up 
circle. 

<b)  A  rigid  bar  fastened  across  the 
discharge  opening,  secured  to  prevent 
removal  without  the  use  of  tools.  The 


—labor 

bottom  of  U>e  bar  shall  be  no  higher  Uian 
liie  bottom  edge  of  Uie  blade  enclosure 
«iv)  Mowers  ahall  be  provided  with 
•stops  to  prevent  Jackknifing  or  locking 
of  Uie  stcenng  mechanism. 

(V)  Vehicle  stopping  means  shall  be 
provided. 

(Vi)  Hand-operated  wheel  drive  disen¬ 
gaging  controls  shall  move  opposite  to 
the  direcUon  of  vehicle  moUon  In  order 
10  disengage  the  drive.  Poot-operalcd 
wheel  drive  disengaging  controls  shall  be 
depressed  to  disengage  the  drive.  Dead- 
man  controls,  both  hand  and  foot  op¬ 
erated.  shall  comply  with  f  1910  241(c) 
'll)  and  may  op<^t€  in  any  direction  to 
d-.ser.gage  the  dri^ 

5  1910.244  Oitirr  porlsblr  looN  and 
equipment. 

‘a)  Jacks — (i)  Loading  and  marking 
I)  The  operator  shall  make  sure  that 
the  jack  used  has  a  rating  sufficient  to 
lift  and  sustain  the  load. 

til)  The  rated  load  shall  be  legibly  and 
permanently  marked  In  a  prominent  lo¬ 
cation  on  the  Jack  by  casting,  stampi^. 
or  other  suitable  means. 

(2)  Oi>eration  and  maintenance.  (!) 
In  the  absence  of  a  firm  foundation,  the 
base  of  the  jack  shall  be  blocked.  If 
there  Is  a  possibility  of  slippage  of  the 
cap.  a  block  shall  be  placed  in  between 
the  cap  and  the  load. 

(!l)  The  operator  shall  watch  the  stop 
indicator,  which  shall  be  kept  clean.  In 
order  to  determine  the  limit  of  travel. 
The  Indicated  limit  shall  not  be  overrun. 

(lii)  After  the  load  has  been  raised. 
It  shall  be  cribbed,  blocked,  or  otherwise 
secured  at  once. 

(Ir)  Hydraulic  Jacks  exposed  to  freez¬ 
ing  temperatures  shall  be  supplied  with 
an  adequate  antifreeze  liquid. 

(V)  All  jacks  shall  be  ofQperly  lubri¬ 
cated  at  regular  Intervals^^e  lubricat¬ 
ing  instructions  of  tlie  manufacturer 
should  be  followed,  and  only  lubri^ts 
recommended  by  him  should  be  useol 
*vi>  Each  jack  shall  be  thorou^ly 
Inspected  at  times  which  depend  upon  the 
service  conditions.  Inspections  shall  be 
not  lew  frequent  than  the  following: 

(a)  For  constant  or  Intermittent  use 
at  one  locality,  once  every  6  months. 

(b)  For  jacks  sent  out  of  shop  for 
special  work,  when  sent  out  and  when 
returned. 

(c)  FOr  a  jack  subjected  to  abnonral 
load  or  shock,  immediately  before  and 
immedlatelv  thereafter. 
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(vll)  Repair  or  replacement  parts 
shall  be  examined  for  possible  defects. 

(viil)  Jacks  which  are  out  of  order 
shall  be  tagged  accordingly,  and  shall 
not  be  used  until  repairs  are  made. 

(b)  Abr<utz>e  blast  cicanfnp  nozzles. 
The  bla.st  cleaning  nozzles  shall  be 
equipped  with  an  operating  valve  which 
must  be  held  Oiien  manually  A  support 
shall  be  provided  on  which  the  nozzle 
may  be  mounted  when  it  is  not  in  use. 
g  1910.24S  EfTcrlivr  clatr*. 

(a)  The  provisions  of  this  Subpart  P 
sliall  become  effective  on  August  27,  1971. 
except  as  provided  in  Uie  remaining 
paragraphs  of  this  section. 

(b)  The  following  provisions  shall  be¬ 
come  effective  on  February  15, 1972 : 

I  I9i0.a«3  (a)(1).  (a)(9).  (a)(3).  (b>(l). 
(e)  (1).  (0)  (9),  (c)  (8).  (d)  (1).  (d)  (2). and 
(e). 


(c)  Notwithstanding  anything  In 
paragraph  (a),  (b)  .or  (d)  of  this  section, 
any  provision  in  any  other  section  of  this 
subpart  which  contains  in  itself  a  specific 
effecuve  date  or  time  limitation  shall  be¬ 
come  effective  on  such  date  or  shall  ap¬ 
ply  in  accordance  with  such  limitation. 

(d)  Notwithstanding  anything  In 
paragraph  (a)  ot  this  section,  if  any 
standard  In  41  CFR  Part  50-204.  other 
than  a  national  consensus  standard  In¬ 
corporated  by  reference  in  f  50-304.3 
(a)(1).  Is  or  becomes  applicable  at  any 
time  to  any  employment  and  place  of  em¬ 
ployment.  by  virtue  0?  the  Walsh-Keaiey 
Public  Contracts  Act.  or  the  Service  Con¬ 
tract  Act  of  ISC5.  or  the  National 
Foundation  on  Arts  and  Humanities  Act 
of  1965.  any  corresponding  estaoli&hed 
Federal  standard  In  this  Subpart  P  which 
Is  derived  from  41  CFR  Part  50-204  shall 
also  become  effective.  an(l  sliall  be  ap- 
plir^ble  to  such  employment  and  place  of 
employment,  on  the  same  date. 
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Sec. 

IBl0.941(a) 

iBi0.94:(b) 

IB10.a41(c) 

IB10X41(CI> 
1B10  342 


Soarrrt  of  stendartU. 

Source 

ANSI  A10  3  (1670).  Safety  Re- 
qulremcnta  for  Kxploaive 
Actviated  Fastening  Toota. 

ANSI  B7 1-1B70.  Safety  Code 
for  the  Uae.  Care,  and  Pro¬ 
tection  of  Abrasive  Wheels. 

ANSI  B71  1-1B68.  Safety  Speci¬ 
fications  for  Power  Lawn 

ANSI  B30  1-1B4S  Safety  Code 
f<w  Jacks 

41  CFR  60-904  4  and  60-904.8 


Sec. 

1910.943(a) 
1910  943(b) 
1910.943(c)  . 

1910  343(d) 
1910.943(0 

1010.244(a) 

1010.344(b) 


5oarce 

ANSI  01.1-1964  (R1961). 

Safety  Code  lor  Woodwork¬ 
ing  Machines. 

ANSI  B19. 1-1338.  Ckimpree^ 
Air  Machinery  and  Equip¬ 
ment 

ANSI  B7  1-1970.  Safety  Code 
for  tbe  Use.  Care,  azid  Pro¬ 
tection  of  Abrasive  Wheels 

ANSI  A103-1970.  Explosive  Ac¬ 
tuated  Fastening  TooU. 

ANSI  B71-1968.  Safety  Speci¬ 
fications  for  Power  Lawn  • 
Mowers. 

ANSI  B30 1-1943.  (R1963). 

Safety  Code  for  Jteka. 

ANSI  Z9  4-1Q68.  Ventilation 
and  Safe  Practices  of  Abra¬ 
sive  Blasting  Operations. 


§  1910.247  Standards  organJaaltana. 

Specific  standards  of  the  following 
organization  have  been  referenced  In  this 
subpart.  Copies  of  the  referenced  mate¬ 
rials  may  be  obtained  from  the  iMutng 
organization. 


American  National  Standards  Institute.  1430 
Broadway.  New  York.  N.T.  10018. 


Subpart  Q — Welding,  Cutting,  and 
Brazing 


%  1910.2S1  Definitions. 

As  used  in  this  subpart: 

(a)  ’  Welder”  and  ’‘welding  operator' 
mean  any  operator  of  eleetric  or  gas 
welding  ard  cutting  equipment. 

(b)  “AiH>roved‘'  means  listed  or  ap¬ 
proved  by  a  nationally  rccogni?«d  test¬ 
ing  laboratory,  such  as  Factory  Mutual 
Engineering  Corp..  or  Underwriters 
Labot  stories.  Inc. 

(c>  All  other  welding  terms  are  used 
in  accordance  with  American  Welding 
Society — Terms  and  Definitions — A3.0- 
1969. 

§  I9I0.232  Welding,  rnttlns,  ami 

(a)  Installation  and  operation  of 
orvfiren-/ttel  gas  systems  for  v>elding  and 
cutting— (\i  General  requirements.  (l> 
Flammable  mixture.  Mixtures  of  fuel 
ga.ses  and  air  or  oxygen  may  be  explo¬ 
sive  and  shall  be  guarded  acainst.  No 
device  or  attachment  facilitating  or  per¬ 
mitting  mixtures  of  air  or  oxygen  with 
flammable  gases  prior  to  consumption, 
except  at  the  burner  or  in  a  standard 
torch,  shall  be  allowed  unless  approved 
for  the  purpose. 

(ll>  Maximum  pressure.  Under  no 
condition  shall  acetylene  be  generated. 


pilled  (except  in  approved  cylinder  mani¬ 
folds)  or  utilized  at  a  pressure  in  excess 
of  15  p.sj.  gage  pressuie  or  30  pa.i.  abeo- 
lute  pressuie.  (The  30  pjs.i.  absolute 
pressure  limit  Is  intended  to  prevent  im- 
safe  use  of  acetylene  In  pressurized 
chambers  such  as  caissons,  underground 
excavations  or  tunnel  construction.) 
'This  requirement  is  not  Intended  to  ain>ly 
to  storage  of  acetylene  dissolved  In  a 
suitable  solvent  in  cylinders  manufac¬ 
tured  and  maintained  according  to  U.8. 
Department  of  Transportation  require¬ 
ments,  or  to  acetylene  for  chemical  use. 
The  use  of  liquid  acetylene  stiaU  be 
prohibited. 

(ill)  Apparatus.  Only  approved 
paratus  such  as  torches,  r^fulators  or 
pressure-reducing  valves,  acetylene  gen- 
er-  tors,  and  manifolds  shall  be  used 

(iv)  Personn^.  Workmen  in  charge  of 
the  oxygen  or  fuel -gas  supply  ecruipment. 
including  generators,  and  oxygen  or  fuel- 
gas  distribution  piping  systems  shall  be 
instructed  and  judged  competent  by  their 
employers  for  this  important  work  before 
being  left  in  charge.  Rules  and  instruc¬ 
tions  covering  the  operation  and  main¬ 
tenance  of  oxygen  or  fuel-gas  supply 
equipment  Including  generators,  and 
oxygen  or  fuel-gas  distribution  piping 
systems  shall  be  readily  available. 

(2)  Cylinders  and  containers — (1)  Ap¬ 
proval  and  marking,  (a)  All  portable 
cylinders  used  for  the  storage  and  ship¬ 
ment  of  compressed  gases  shall  be  con¬ 
structed  and  maintained  In  accordance 
with  the  regulations  of  tbe  U  S  Depart¬ 
ment  of  Tran.4portatlon.  49  CFR  Parts 
171-179 

(b)  Conpressed  gas  evlinders  shall  be 
legibly  marked,  for  the  purpose  of 
identifying  the  gas  content,  with  either 
the  chemical  or  the  trade  name  of  the 
gas.  Such  marking  shall  be  by  means 
of  stenciling,  stamping,  or  labeling,  and 
shall  not  be  readily  removable.  Whenever 
practical,  the  marking  shall  be  located 
on  the  shoulder  of  the  cylinder.  This 
method  ronforma  to  the  American  Na¬ 
tional  Standard  Method  for  Marking 
Portable  Compressed  Oas  Containers  to 
Identify  the  Material  Contained.  ANSI 
248  1-1854. 

<0  Compressed  gas  cylinders  shall  be 
equipped  with  connections  complying 
with  tbe  American  National  Standard 
Compressed  Oas  Cylinder  Valve  Outlet 
and  Inlet  Connections.  ANSI  B57.1-1965. 

(d)  All  cylinders  with  a  water  weight 
capacity  of  over  30  pounds  shall  be 
equipp^  with  means  of  connecting  a 


valve  protection  cap  or  with  a  collar  or 
recess  to  protect  tLe  valve. 

(ii)  Storage  of  cylinders — general,  (ai 
Cylinders  shall  be  kept  away  from 
radiators  and  other  sources  of  heat. 

(b)  Inside  of  buildings,  cylinders  shall  - 
be  stored  m  a  well-protected,  well- 
ventlated.  dry  location,  at  least  20  feel 
from  highly  combustible  materials  sueb 
as  oil  or  excelsior.  Cylinders  should  be 
stored  In  definitely  assigned  places  away 
from  elevators,  stairs,  or  gangways  As¬ 
signed  storage  spaces  shall  be  located 
where  cylinders  will  not  be  knocked  over 
or  damaged  by  passing  or  falling  objects, 
or  subject  to  tampering  by  unauthorized 
persons.  Cylinders  shall  not  be  kept  in 
unventUated  enclosures  such  as  lockers 
and  cupboards. 

<c)  Empty  cylinders  shall  have  their 
valves  closed. 

(d)  Valve  protection  caps,  where  cyl¬ 
inder  Is  designed  to  accept  a  cap.  shall 
always  be  in  place,  hand-tight,  except 
when  cylinders  are  in  vase  or  connected 
for  use. 

(Ill)  Fuel-gas  cylinder  storage.  Inside 
a  building,  cylinders,  except  those  in 
actual  use  or  attacned  ready  for  use.  sbaU 
be  limited  to  a  total  gas  capacity  of  2.000 
cubic  feet  or  300  pounds  of  liquefied 
petroleum  gas. 

(a)  For  storage  In  excess  of  2.000  cubic 
feet  total  gas  capacity  of  cylinders  or 
300  pounds  of  liquefied  petroleum  gas.  a 
sepai-ate  rocMn  or  compartment  cxmfomi- 
ing  to  the  requirements  specified  In  sub- 
paragraphs  (4)(vl>(a)  (4)  and  (8)  of 
this  paragraph  chall  be  provided,  or  cyl¬ 
inders  shall  be  kept  outside  or  in  a 
special  building.  Special  buildings,  rooms 
or  coinpartn.ents  shall  have  no  open 
flame  for  heating  or  lighting  and  shall 
be  well  ventilated  They  may  also  be 
used  for  storage  of  calcium  carbide  in 
quantities  not  to  exceed  600  pounds,  when 
contained  in  metal  contamM-s  complying 
with  subparagraphs  (7X1)  (a)  and  (b) 
of  this  paragraph.  Signs  should  be  eoo- 
snicuously  posted  In  such  rooms  reading. 
“Danger — No  Smoking.  Matches  or  Open 
Ugiits.”  or  other  equivalent  wording. 

( b)  Acetylene  cylinders  shall  be  stored 
vslve  end  up. 

(Iv)  Oxygen  storage,  (a)  Oxygen  cyl¬ 
inders  shall  not  be  stored  near  highly 
combu>dible  material,  especially  oil  and 
grease;  or  near  resei  ve  stocks  of  carbide 
and  acetylene  or  other  fuel-gas  cylinders, 
or  near  any  other  s'jbstance  likely  to 
cause  or  accelerate  fire:  or  in  an  acety¬ 
lene  generator  compartment. 
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<b)  Oxypen  cylinders  stored  In  outside 
generator  houses  shall  be  separated  from 
the  generator  or  carbide  ctcrage  rooms 
by  a  noncombustible  partition  having  a 
fire-iesbtance  rating  of  at  least  1  hour. 
Tlii*<  partition  rhall  be  without  openings 
and  shall  be  gaslight. 

(c)  Ox?.  ”en  cylindci's  In  storafie  shall 
be  separated  from  fuel-gas  cylinders  or 
conibu'^tibic  materials  (especially  oil  or 
grease),  a  minimum  distance  of  20  feet 
or  by  a  ncncombusliblc  barrier  at  least  5 
lect  high  having  a  iue-resistnnee  rating 
of  at  least  oi .e-half  hour. 

(d>  Where  a  liquid  cxypren  system  Is 
to  be  ased  to  supply  ga-scou-s  oxygen  for 
welding  or  cutting  and  Uie  system  has  a 
stuiage  capacit>‘  of  more  than  13,000 
cubic  feet  of  oxygen  (measured  at  14.7 
p.s.i  a.  and  70'  P.>.  connected  in  service 
or  ready  for  'erMcc.  or  more  tlian  25.C00 
cubic  feet  of  oxygen  (measured  at  14.7 
p.s  i.a.  and  70*  Ft.  including  ur.cormccted 
restnes  on  hand  at  the  site,  it  shall  com¬ 
ply  with  the  protisions  of  the  Standard 
for  Bulk  Oxygen  Systems  at  Consumer 
Sites.  Nt  PA  No  568-1965. 

(v>  Operatinff  procedures.  (a>  Cylin¬ 
ders.  cylinder  valves,  couplings,  regu¬ 
lators.  ho£«.  and  apparatiu:  sliall  be  kept 
free  firm  oily  or  greasy  substances.  Oxy¬ 
gen  cyl:nderr<  or  apparatus  shall  not  be 
handled  with  oily  hands  or  gloves.  A  )et 
of  oxygen  must  never  be  permitted  to 
strike  an  oily  surface,  greasy  clothes,  or 
enter  a  fuel  oil  or  other  storage  tank. 

(b>  (t)  When  transporting  cylinders 
by  a  crane  cr  derrick,  a  cradle,  boat,  or 
suitable  platform  shall  be  used  Slings  or 
•lectric  magnets  .shall  not  be  used  for  this 
eurposc  VaJve-protectlon  caps,  where 
-vlinder  is  de.signcd  to  accept  a  cap.  shall 
always  be  In  place. 

(?>  Cylinders  shall  not  be  dropped  or 
struck  or  permitted  to  strike  each  other 
violently. 

(3»  Valve-protection  caps  shall  not  he 
used  for  lifting  cylinders  from  one  verti¬ 
cal  position  to  another.  Bars  shall  not  be 
used  under'  valves  or  valve-protection 
cas)s  to  pry  cylinders  loose  when  frozen 
to  the  ground  or  oUiciwise  fixed;  the  use 
of  warm  tnot  boUing)  water  is  recom¬ 
mended  Valvp-protertion  caps  are  de¬ 
signed  to  protect  cylinder  valves  from 
damage. 

Unless  cylinders  are  secured  on  a 
pecial  truck,  regulators  shall  be  re¬ 
moved  and  valve- protection  caps,  when 
provided  for  shall  be  put  in  place  before 
Cylinders  are  moved. 


Cylinders  not  having  fixed  hand 
wheels  siiail  have  kej's.  handles,  or  non- 
adjustable  wrenches  on  valve  steins  while 
Uiese  cylinders  arc  in  service.  In  multiple 
cylinder  im^Ullations  mily  one  key  or 
handle  is  required  for  each  mamXold. 

(6)  Cjlindei  valves  shall  be  closed  be¬ 
fore  moving  cylinders. 

(7i  C>'linder  valves  shall  be  closed 
when  work  is  finished 

(8)  Valves  of  empty  cylinder.s  shall  be 
closed. 

($(  Cylinders  <^hall  be  kept  far  enough 
away  fi  om  the  actual  welding  or  cutting 
operation  so  tliat  sparks  hot  slag,  or 
flame  will  not  reach  them,  or  fire-resist¬ 
ant  shields  shall  be  provided. 

(78)  Cylinders  shall  not  be  placed 
where  they  might  become  jiarl  ol  an  elec¬ 
tric  circuit.  Contacts  with  third  rails, 
trolley  wires,  etc.,  shall  be  avoided.  Cyl¬ 
inders  shall  be  Kept  away  from  ladlators. 
piping  systems,  layout  tables,  etc .  that 
may  be  used  for  grounding  electric  cir¬ 
cuits  such  as  for  arc  welding  machines 
Any  practice  such  iw  the  tapping  of  an 
electrode  agam.<-t  a  cylinder  tc  strike  an 
arc  shall  be  prohibited. 

(If)  Cylinders  shall  never  be  used  as 
tollers  or  supports,  whether  full  or 
empty 

il2i  The  numbers  and  markings 
stamped  into  cyiludeis  shall  not  te 
tampered  with. 

(13>  No  person,  other  than  the  gas 
supplier,  shall  attempt  to  mix  gases  in  a 
cylinder.  No  one.  except  the  owne;;^ol  the 
cylinder  or  person  authorized  by  him. 
shall  refill  a  cylinder. 

(I4>  No  one  shall  tamper  with  safety 
devices  in  cylinders  or  valves. 

<75*  Cybnders  shall  not  oe  dropped 
or  otherwise  roughly  hsmdled. 

<76)  Unless  cMinected  to  a  manifold, 
oxygen  from  a  cyunder  sliall  not  be  ased 
without  first  ottaching  an  oxygen  regula¬ 
tor  to  the  cylinder  valve  Before  con¬ 
necting  the  regulator  to  the  cylinder 
valve,  the  valve  shall  be  opened  slightly 
(or  an  instant  and  then  closed.  Always 
stand  to  one  side  of  the  outlet  when  ot>en- 
ing  the  cylinder  valve. 

<77)  A  hammer  or  wrench  sftall  not  be 
ased  to  open  cylinder  valves.  U  valves 
cannot  be  opened  by  hand,  the  supplier 
shall  be  notified. 

<78X0  Cylinder  valves  shall  not  be 
tani'iered  with  nor  should  any  aitcmpt 
be  made  to  repair  them.  If  trouble  is  ex¬ 
perienced.  the  supplier  shouid  be  sent 
a  re^xirt  promptly  indicating  the  charac¬ 
ter  of  the  trouble  and  the  cylinder's 
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scrial  number.  Supplier's  instructions  as 
to  its  disposition  shall  be  followed. 

(H)  Complete  removal  of  the  stem 
from  a  diapbragm-tipe  cylinder  valve 
shall  be  avoided. 

(c>  (7)  Fuel -gas  cylinders  shall  be 
placed  with  valve  end  up  whenever  they 
are  in  use.  Liquefied  gases  shall  be  stored 
and  shipped  with  the  valve  end  up. 

(2)  Cylinders  shall  be  handled  care- 
fully.  Rough  handling,  knocks,  or  falls 
are  liable  to  damage  the  cylinder,  valve 
or  safety  devices  and  cause  leakage. 

•3>  liefore  connecting  a  regulator  to  a 
cylinder  valve,  the  valve  shall  be  opened 
slightly  and  closed  immediately  The 
valve  shall  be  opened  while  standing  to 
one  side  of  the  outlet;  never  in  front  of 
It.  Never  crack  a  fuel-gas  cylinder  valve 
near  other  welding  work  or  near  sparks, 
flame,  or  other  possible  sources  of 
Ignition. 

(4)  Before  a  regulator  is  removed 
from  a  cylinder  valve,  the  cylinder  valve 
shall  be  closed  and  the  gas  released  from 
the  regulator. 

(5)  Nothing  shall  be  placed  on  top  of 
an  acetylene  cylinder  when  in  use  which 
may  damage  Die  safety  device  or  Inter¬ 
fere  w  th  the  quick  closing  of  the  valve. 

<<»»  It  Ciunders  are  found  to  have 
leaky  valves  or  fittings  which  cannot  be 
stopped  by  closing  of  the  valve,  the  cyl¬ 
inders  shall  be  taken  outdoors  away  from 
sources  oi  ignition  and  slowly  emptied 

<7)  A  warning  should  be  placed  near 
cylinders  having  leaking  fuse  plugs  or 
other  leaking  safety  devices  not  to  ap¬ 
proach  them  with  a  lighted  cigarette  or 
other  source  of  ignlUon.  Such  cylinders 
should  be  plainly  tagged;  the  supplier 
should  be  promptly  notified  and  his  in- 
stru^tions  foiijwed  as  to  their  return 

(«»  Safety  devices  shall  not  be  tam- 
r-ered  wich. 

(9)  Fuel-gas  shall  never  be  used  from 
cylinders  thiough  torches  or  other  de¬ 
vices  equipped  with  shutoff  valves  with- 
out  reducing  Lnc  pressure  through  a  s»Ut- 
able  regulator  attached  to  the  cyhnder 
valve  or  .manifold. 

170)  The  cylinder  valve  shall  always 
be  opened  slowly. 

<77»  An  acetylene  cylinder  valve  shall 
not  be  opened  more  than  one  and  one- 
half  turns  of  the  spindle,  and  preferably 
no  more  than  three-fourths  of  a  turn. 

<72>  Wliere  a  special  wrench  is  re¬ 
quired  it  shall  be  leit  in  position  cn  the 
stem  of  the  valve  while  the  cylinder  Ls  in 
use  so  that  the  fuel -gas  flow  can  be 
quickly  turned  off  in  case  of  emergency 
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construction  either  separately  or  as  an 
asaerobled  unit. 

<c)  All  maiiifolds  and  par'..s  used  la 
metheda  of  iru.niiolding  shall  be  used 
only  tor  the  gas  or  gases  for  which  they 
are  approved. 

(d)  When  acetylene  eyllnde.m  are  cou¬ 
pled.  approved  Hash  arresters  shall  be 
Inatalled  betW2”n  <^h  cylinder  and  the 
coupler  block.  For  outdoor  use  omy.  and 
when  the  number  of  cylinders  coupled 
does  not  exceed  three,  one  flash  a*‘reater 
installed  between  the  coupler  block  and 
regulator  <a  arcoptaDle. 

te>  Each  fuei-gas  cylinder  lead  should 
be  proyided  with  a  backflow  check  valve. 

</>  The  agk'orate  capacity  cf  fuel- 
gas  cylinders  connected  to  a  portable 
ma«uiold  tniloe  a  ouildlne  shall  not  ex¬ 
ceed  3.000  cubic  feet  of  traa. 

(0)  Acetylene  and  liquefied  fuel-gas 
cylinders  shall  oe  manifulded  In  a  ver¬ 
tical  position. 

(ft)  The  pressure  in  the  gas  cyM'^dem 
connected  to  and  discharged  slmultane- 
otkly  through  a  common  man. fold  shall 
be  approximalclv  equal 

«4>  Service  pipiKff  sf'.f*c*ns — (!)  Afafe- 
naZs  and  desion.  (axj)  Ftping  and  flt- 
tJrgs  “hail  comply  with  Section  2.  In¬ 
dustrial  Gaa  and  Air  PT'fng  Systenw.  of 
the  Amerlcar.  Nattona!  C'HJe 

for  Pressure  Piping  ANSI  1967, 

irisofar  as  It  does  not  contjict  with  sub- 
divLilons  il)  and  <h>  of  uda  aubcLvlcion* 
ii)  pipe  ahalJ  be  at  least  Schedule  40 
and  tlt'lnga  ^all  be  at  least  standard  | 
weiq.it  in  dzea  up  to  and  Inclading  9-  I 
Inch  nominal.  I 

‘  if  i  Copper  tubing  shall  be  Tvpes  K  or 
L  In  accordance  with  the  Standard 
Specification  for  Seamiesa  Copper  Water 
Tube.  ASTM  Be8-S9a. 

<2*  Ptmng  shall  be  steel,  wrought  Iron, 
brass  or  copper  pipe,  or  seamless  copper, 
bras^  or  stainless  steel  tubing  except  as 
provided  in  (b)  and  <c)  of  this  subdl\i- 
slon. 

(b)«7>  Oxygen  piping  and  fittings  at 
pressu*‘es  In  excess  ol  700  p.8.i.e..  shall  be 
stalf-Iess  steel  or  copper  alloys. 

<2>  Hose  connecUons  and  hose  com¬ 
plying  with  subparagraph  i5)  (v>  of  thla 
paragraph  may  be  used  to  connect  the 
outlet  of  a  maiufold  pleasure  p  '.toRtog  to 
piping  providixig  the  working  pressure  of 
the  piping  ia  250  pxJ.g.  or  less  and  the 
length  of  the  hose  does  not  exceed  5  feet. 
Hose  siiaU  have  a  minimum  bursting 
pre.ssure  ol  1.000  p.sl.g. 

<J)  When  oxygen  is  supplied  to  a  serv¬ 
ice  piping  system  from  a  iow-prea«ure 
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located  In  the  same  room  provided  the 
manllo'.di  are  at  least  90  feet  apart  or 
separated  by  a  noncombustible  barrier 
av  leaot  5  feet  high  having  a  fire- 
re^kStance  rating  of  at  least  one-tialf 
tour. 

<d>  An  oxygen  manifold,  to  which 
cylmdert  having  an  aggregate  capacity 
of  more  than  6,000  cubic  feet  of  oxygen 
are  connected,  should  be  located  out- 
Qoora  or  In  a  separate  noncombustible 
bufidlng.  Such  a  manifold  II  located  in¬ 
side  a  bulid^ng  having  oUier  gvurarcy. 
shall  be  treated  In  a  separ«if  room  of 
Dcncombustibie  coxutrucUoo  having  a 
fire- resistance  raMng  of  St  leact  (me- 
half  boor  or  In  an  area  with  no  combust¬ 
ible  materkal  within  30  feet  ol  the 
manifold. 

4CI  AD  oxygen  manifold  or  oxygen 
bulk  supply  system  which  has  storage 
cspacity  of  more  than  13.000  cubic  feet 
of  oxygen  •.measured  at  14.7  px.i.a.  and 
70*  P.>.  connected  In  service  or  ready 
(or  service,  or  more  than  25.000  cubic 
feet  of  oxygen  (measured  at  14.7  pA.i4t. 
and  70*  F.>,  Inciuduig  unconnect^  re¬ 
serves  on  hand  at  the  site,  shall  comply 
with  the  previsions  ol  tne  Standard  for 
C  ilk  Oxygen  Systems  at  Cuesumer  Sites. 
NFPA  No.  566-1065. 

</>  Hlgh-Pceasure  oxygen  manifolds 
shall  he  pxovided  w.*«h  approved 
pressure-reguiaUng  oevices. 

<1U>  Losc-p’essure  oxpffen  mani/oUfs 
I  for  use  A  cylinders  havtnff  a  />e- 
purtment  of  Transportation  service  pres- 
snre  nof  erceedfAg  200  ps.i.g.).  (g> 
Maidfolds  shall  be  of  substantial  con- 
struciioo  suitable  for  use  with  oxygen 
at  a  pressure  of  360  psU.  They  shall 
have  a  minimum  bursting  pressure  of 
1.000  p  s.l.g.  and  shall  be  protected  by 
a  safety  relief  device  which  will  relieve 
at  a  maximum  pressure  of  600  pA.t4. 
DOT-41^00  cylinders  have  safety  de- 
viv.ea  which  relieve  at  a  maximum  pres¬ 
sure  of  250  psl4  <or  335  pA.l.g.  U 
vacuum  insulation  Is  usc-d). 

(b)  Hose  and  hose  connections  sub¬ 
ject  to  cyUiider  pressure  shall  comply 
with  subparagrnph  <6)(v)  of  this  para- 
giaph.  Hose  shall  have  a  mtnlmiun  burst¬ 
ing  pressure  of  1.000  psi4i- 

(C)  The  assembled  manifold  Includlnf 
leads  shall  be  tested  and  proven  gas- 
tight  at  a  preKure  ol  900  psi.g.  The 
fluid  wed  for  testing  oxygen  manifolds 
shall  be  oU-free  and  not  combustible. 

id)  The  location  o2  manifolds  shall 
comply  with  sutdlvtslons  ill)  <5).  (e), 

d>.  and  te)  of  this  subdlvlslcm. 


(e)  The  following  sign  shall  be  con¬ 
spicuously  posted  at  each  manifold: 

Low-P)«Mure  Manifold 
Do  Not  CoDDoet  Hlgb-ProMuro  Cylindacs 
Maximum  Pr«Mur»— 260  PBi.O. 

<lv)  Fortable outlet  heode*^8.  (a)  Port¬ 
able  outlet  headers  shall  not  i>e  used  In¬ 
doors  except  for  temporary  service  where 
the  conditions  preclude  a  direct  supply 
from  outleu  located  on  the  service  pip¬ 
ing  system. 

<b)  Each  outlet  on  the  service  piping 
from  which  oxygen  or  fuel-gss  Is  with- 
di  awn  to  supply  a  portable  outlet  header 
shall  be  equipped  with  a  readily  accessi¬ 
ble  shutoff  vaive. 

<c>  Hone  and  hose  connections  used 
for  connecting  the  portable  outlet  header 
to  uie  service  piping  snail  comnly  with 
subparag/aph  (6)<t)  of  this  paragraph. 

(df  Master  shutoff  valves  for  both 
orygen  and  fu*!l-gas  shall  be  provided 
at  Uie  entry  end  of  the  portable  outlet 
header. 

(«)  Portable  outlet  headers  for  fuel- 
gas  service  iliall  be  provided  with  sn  ap¬ 
proved  hydraulic  back-pressui'e  vai«e 
iDsta  led  at  the  inlet  and  preceding  the 
ser.'ice  ouUete.  unicas  an  ap.^roved 
pressure-reducing  ref'ilator,  an  ap- 
p.'oved  back  flow  eh^  valve  or  an 
apiwoved  hydraulic  back-pres>tfu^  valve 
Is  Installed  at  each  ouuei.  Outlets  PTO- 
vid  d  on  headers  (cr  oxygen  service  may 
be  fitted  for  use  with  pressure-reducing 
regulators  or  for  direct  hoM  connection. 

</)  Each  service  o  itlet  on  portable 
outlet  headers  shall  be  provided  with  a 
vaive  assembly  that  includes  a  detach¬ 
able  outlet  seal  cap.  chained  or  other¬ 
wise  attached  to  the  body  of  the  vaive. 

(p)  Materials  and  f&bricatiun  proce¬ 
dures  for  portable  outlet  headers  sliaU 
comply  with  subparagraphs  (4)  U),  (U>. 
and  (VI  of  mu  paragraph. 

<7i>  Portable  outlet  headers  shall  be 
provided  with  frames  which  will  support 
the  RQuipment  securely  In  the  correct 
ov>eraUng  position  and  protect  them 
from  damage  during  handling  and 
operaDon. 

(v>  Manifold  operating  procedures. 

(a)  Cylinder  manifolds  shall  be  In^kalled 
under  the  supervision  of  someone  fa¬ 
miliar  with  the  proper  practices  with 
reference  to  their  eonstruction  and  use. 

(b)  AU  component  parts  used  In  the 
methods  of  manifolding  described  in  sub¬ 
division  ii)  of  this  subdivision  shall  be 
approved  as  to  materials,  design  and 
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In  the  case  of  manifolded  or  coupled  cyl¬ 
inders  at  least  one  such  wrench  shall 
always  be  available  for  Immediate  use. 

<3)  Mani/ofdrnp  of  cvUnders—iD 
Fuel-gas  manifolds,  (e)  Manifolds  shall 
be  approved  either  separately  for  each 
comronent  part  or  as  an  assembled  unit. 

lb)  Except  as  provided  in  subdivision 
(Cl  of  this  subdivision  fuel-gas  cylinders 
connected  to  one  manifold  inside  a  build- 
uig  shall  be  limited  to  a  total  capacity 
not  exceeding  300  pounds  of  liquefied 
petroleum  gas  or  3,000  cubic  feet  of  other 
fuel-gas.  More  than  one  such  manifold 
wlih  connected  cylinders  may  be  located 
in  the  same  room  provided  the  manifolds 
are  at  least  50  feet  apart  or  separated  by 
a  noncomoustible  barrier  at  least  5  feet 
high  having  a  fire-resistance  rating  of 
at  least  one-half  hour. 

(c)  Puel-gas  cylinders  connected  to 
one  manifold  having  an  aggregate  capac¬ 
ity  exceeding  300  pounds  of  liquefied 
petroleum  gas  or  3.000  cubic  feet  of 
other  fuel-gas  shall  be  located  outdixirs. 
or  In  a  separate  building  or  room  (xm- 
structed  In  accordance  with  sub- 
paragraphs  (6>(vl)(a)  (g)  and  <9)  of 
this  paragraph. 

(d)  Separate  manifold  buildings  or 
rooms  may  also  be  used  for  the  storage  of 
drums  of  calcium  carbide  and  cylinders 
containing  fuel  gases  as  provided  In  sub¬ 
paragraph  (2)(Ut)  of  this  paragraph. 
Such  buildings  or  rooms  shall  have  no 
open  flames  for  heating  or  lighting  and 
shall  be  well-ventilated. 

<e)  High-pressure  fuel-gas  manifolds 
shall  be  provided  with  approved  pleasure 
regulating  devices. 

(ll)  High-pressure  oxygen  rnani folds 
(for  use  with  cylinders  having  a  De¬ 
partment  of  Transportation  service 
pressure  above  200  px.i.'p.).  (a)  Manl- 
foliis  shall  be  approved  either  separately 
for  each  component  part  or  as  an  assem¬ 
bled  unit. 

<b)  Oxygen  manifolds  shall  not  be 
located  In  an  ace^lene  generator  room 
Oxygen  maiMfolds  shall  be  separated 
from  fuel-gas  cylinders  or  combustible 
materials  (rspeclaily  oil  or  grease),  a 
minimum  distance  of  20  feet  or  by  a  non- 
ccmbusUble  barrier  at  least  5  feet  high 
having  a  fire -resistance  rating  of  at  least 
one-half  hour. 

(c)  Except  as  provided  tn  subdivision 
((()  of  this  subdivialan  oxygen  cylinders 
connected  to  one  manifold  sliail  be 
limited  to  a  total  gas  ca>vacity  of  6.000 
cubic  feet.  More  than  (me  such  mani¬ 
fold  with  connected  cylinders  may  be 
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sy.ygen  manifold  without  sm  intervening 
proasure  regulating  device,  the  piping 
system  shall  have  a  minimum  design 
pressure  of  250  pa  t.g.  A  pressure  regulat¬ 
ing  device  shall  be  used  at  each  station 
outlet  when  the  connected  equipment  is 
for  use  at  prrssures  less  than  250  pa.l.g. 

(c)(()  Piping  lor  acetylene  or  acet¬ 
ylenic  compounds  shall  be  steel  or 
wrought  Iron. 

(2>  Unalloyed  copper  shall  not  be  used 
for  acetylene  or  acetylenic  ci^pounds 
except  in  listed  e^iuipment. 

(li)  Piping  jc4nts.  lo)  Joints  la  steel 
or  wrought  Iron  piping  shall  be  welded, 
threaded  or  fiangt^d.  Fittings,  such  as 
ells.  tees,  couplings,  and  unlcns.  may  be 
roiled,  forged  or  cast  steel,  ma^dable  Ifon 
or  nodular  Iron.  Gray  or  white  cast  Iron 
fittings  are  prohib!te(L 

(b)  Joints  >n  brass  or  copper  pipe  shall 
be  welded,  brazed,  threaded,  or  flanged. 
If  of  the  soeJeet  type,  they  shall  be  brazed 
with  siiver-brar  ng  a’loy  ox  similar  high 
melting  point  mot  less  than  800*  F.) 
filler  metal 

(e)  Joints  in  seamless  corner,  brass,  w 
stainlejs  steel  tubing  shall  be  approved 
gas  tubing  fittings  or  U»e  joints  srioll  be 
brazed.  If  of  the  socket  type,  th*y  shall 
be  brazed  with  silver- brazing  alloy  or 
slTnllar  hich  melting  point  (not  less  than 
600*  P.)  filler  metal. 

(U!)  fujfaflarion.  (q)  DlstvibutiisQ 
Ur.es  shah  be  ir stalled  and  maintan^ed  In 
a  safe^erating  condition. 

I  Icxisted  Inside  or  outside  of 

I  buildim's  may  be  placed  abo»’e  or  below 
1  greur^  All  piping  shall  be  run  as  directly 
as  practicable,  protected  against  physi¬ 
cal  damage,  proper  aiiuwaace  being 
made  for  expansion  and  contraction.  Jar¬ 
ring  and  vibration  Pipe  laid  underground 
In  earth  sliall  be  located  below  the  fro?t 
lire  and  protected  against  corrosion. 
After  assembly,  piping  shall  be  thor¬ 
oughly  blown  out  with  air.  nitrogen,  or 
carbon  dioxide  to  remove  foreign  mate¬ 
rials  For  oxygen  piping,  orJy  mi- free  air, 
oil  free  nitrogen,  or  oil-free  carbon  di¬ 
oxide  shall  be  used. 

(c)  OiJy  piping  which  lias  been  welded 
or  brazed  shall  be  insta'led  in  tunnels, 

'  trenches  Ol  ducts.  Shutoff  valves  shall  be 
located  outside  such  conduits.  Oxygen 
piping  may  be  placed  In  the  same  tun¬ 
nel.  trench  or  duct  with  fuel-gas  pipe¬ 
lines,  provided  there  Is  good  natural  or 
forced  venulatlon. 

(d)  Low  points  In  piping  carrying 
moist  gas  shall  be  drained  Into  dtip  pots 
constructed  so  as  to  permit  pumping  or 
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dnlning  out  Uw  oondeuate  at  naceawr  ean  Nattonal  Standaid  for  tha 


f  1910JH  TMa  n  lobar 

(I)  BieeMln  baek  mamun  of  oxna 


mtervali.  Drain  tralrea  ahaU  bt  Inatallad 
(or  Uila  puipoae  baving  outleto  normally 
eloaed  wltb  acrew  eapa  or  pluga.  No  open 
end  ralTaa  or  petooeka  ahaU  be  uaed.  az- 
eept  tbat  In  dtlpa  located  out  at  doota, 
underground,  and  not  readily  aooeaalbla, 
ralvea  may  be  uaed  at  sucb  prdnta  If  they 
are  equlp^  wltb  rneana  to  aecure  them 
In  tbe  eloaed  poaltloo.  Plpea  leadlnf  to 
tbe  aurfaoe  of  tburound  ahall  be  eaaad 
or  Jacketed  wbercneceaaary  to  preaeot 
looaenlnc  or  breaking. 

ie>  Qaa  eocka  or  nlvea  ahall  be  (at>- 
flded  for  all  buUdlnga  at  ixuntt  wbera 
tb^  will  be  readily  aceesalble  fw  abut¬ 
ting  oO  the  gaa  aupply  to  tbeae  buUdlnga 
In  any  emergency.  Dnderground  aalve 
boxea  or  manholaa  abould  be  avoided 
wherever  poaalble.  There  ahall  alao  be 
provided  a  shutoff  valve  m  tbe  diaoharge 
Une  from  tbe  generator,  gaa  boldar, 
manifold  or  other  aource  of  aupply. 

</)  Shutoff  valves  shall  not  be  In- 
stalled  In  safety  relief  lines  m  sucb  a 
manner  that  tbe  safety  relief  devloe  can 
be  rendered  Ineffective. 

(0)  Fittings  and  lengths  of  pipe  shrdl 
be  examined  Internally  before  assembly 
and  If  necessary  (reed  from  scale  or  dirt. 
Oxygen  piping  and  fittings  shall  be 
washed  out  wltb  a  suitable  solution  which 
will  effectively  remove  grease  raid  dirt 
but  wiU  not  react  with  oxygen.  Uol  water 
salutlona  of  caustic  soda  or  triaodlum 
phosphate  are  effective  cleaning  agents 
(or  this  purpose. 

<h>  Piping  shall  be  thoroughly  blown 
out  after  assembly  to  remove  foreign 
materials  For  oxygen  piping.  oU-frae  air, 
oU-(ree  nitrogen,  or  oU-(ree  carbon 
dioxide  shaU  be  used  For  other  piping, 
air  or  Inert  gas  may  be  used. 

<11  When  flammable  gas  Unes  or  other 
parts  of  equipment  are  being  purged  of 
air  or  gas.  open  lights  or  other  sources  of 
Ignition  shall  not  be  permitted  near 
uncapped  openings. 

(fi  No  weldlns  or  cutting  shall  be  per¬ 
formed  on  an  acetylene  or  oxygen  pipe¬ 
line.  Including  tbe  attachment  of  hangm 
or  supports.  untU  tbe  Une  has  been 
purged  Only  oil-free  air,  oU-free  nitro¬ 
gen.  or  oU-(ree  carbon  dioxide  sbaU  be 
used  to  purge  oxygen  Unes. 

(lv>  Painting  and  sipas.  <al  Under¬ 
ground  pipe  and  tubing  and  outdoor  fer¬ 
rous  pipe  and  tubing  shall  be  covered  or 
palnM  with  a  suitable  material  for  pro¬ 
tection  against  corrosion. 

<b>  Aboveground  piping  systems  shall 
be  marked  in  accordance  with  the  Ameil- 


UentmcaUon  cf  Piping  ffystems.  ANm 
AU.1-1SM. 

fc>  Statical  outlets  shall  be  marked  to 
Indicate  the  name  of  the  gaa 

<v)  Tggttng.  Ig)  Piping  systems  aban 
be  tested  and  proved  gasUght  at  IM 
times  the  maximum  operating  preesure. 
and  shall  be  thoroughly  purged  of  air 
befoK  being  placed  In  eervloe.  The  mate¬ 
rial  uaed  for  testing  oxygen  itwaa  ihgii  im 
oil  free  and  noneombusttbla  names  shall 
not  be  used  to  detect  leaka 

lb)  Whaw  WammaKU  yma  Htiaa  na  «a»iaa 

parti  of  equipment  art  bong  purged  at 
air  or  gaa  aonreee  of  Ignition  ehaU  not  be 
permitted  near  uncapped  openhwa 

(SI  PrataeUat  agxlpasant.  hose,  end 
rspulators— ID  Oeneral.  Bqulpment  abaJl 
be  Installed  and  uaed  only  In  the  aervlee 
for  whldi  It  la  apwoved  and  ai  recom¬ 
mended  by  the  manufaetiiier. 

(U)  Prssaarerelie/deiileeaServioepIp- 
Ins  lysteme  abaU  be  protected  by  pteaenre 
relief  devloes  set  to  fuDeUan  at  not  more 
than  the  design  prreiiiii  of  the  lyetcms 
and  dlacharglng  upwarda  to  a  aafr 
kwatlim. 

(Ul>  Piping  protective  egnlpment.  (a) 
Tbe  fuel-gai  and  oxygen  piping  systems, 
including  portable  outlet  headers  shaU 
Incorporate  the  protective  equipment 
shown  In  ngurea  Chi.  Q-S.  end  Q-3. 


When  only  a  portion  of  a  fuel -gaa  eye- 
tem  la  to  be  used  with  oxygen,  only  that 
portlan  need  eomply  with  ■ubpongrapb 
iSXUliig)  of  thia  paragraph. 

<b>  Approved  proteetivs  equtpmcnt 
idesignated  Pr  in  Flga.  Q-1,  Q-S,  and 
Q-3>  ShaU  be  Installed  In  tuel-gaa  piping 
to  prevent; 

(fi  Backflow  of  oxygen  into  the  tuai- 
gas  aupply  aystem; 

(2)  Passage  of  e  flash  bask  Into  the 
fuel-gas  supply  system:  end 


In  the  fusl-gsi  luppiy  system.  The  three 
funettons  of  the  protective  equipment 
may  be  (ximhlned  tar  ene  device  or  may 
be  provided  by  eeperate  devtoee. 

(I)  Tbs  protective  aqulpmcnt  ehall  be 
located  In  tbe  main  aupply  Una,  aa  In 
Figure  Q-1  or  rU  tbe  bead  of  aaob  branch 
Une,  as  In  Figure  Q-S  or  at  each  loeatlon 
where  fuel-gee  Is  withdrawn,  aa  In  Figure 
Q-3.  Where  brrmch  Unes  ere  of  a-Indt 
pipe  else  or  larger  or  of  eiibatantml 
leiigth.  protective  equipment  (deOg- 
nated  as  Pr>  sbaU  be  located  es  drown  in 
cither  Q-2  and  Q-S. 

<«)  Backflow  proteetlon  drall  be  laro- 
vlded  by  an  approved  davloa  tbat  wUl 
prevent  oxygen  from  florvtrrg  into  the 
fuel-gas  system  at  fuel  from  flowing  Into 
tbe  oxygen  system  (see  Sr,  Pigs.  Q-1  and 
Q-1) 

(W)  Flash-back  pcotectlcn  drall  be 
provided  by  rui  apptoved  devloe  tbat  wUl 
prevent  flame  tram  poaditg  Into  tbe  fual- 
gas  system. 

do)  Beek-pressure  proteetton  shall  be 
provided  by  an  appro^  preasure-ieUet 
device  eet  at  s  pressure  not  greeter  than 
the  preesure  rattng  of  the  backflow  or  the 
fliuhback  proteoUen  devloe.  whichever  la 
lower  The  preasure-idlet  devloe  eheU  be 
located  on  the  downstream  side  of  the 
backflow  and  flashhai*  protection  de¬ 
vices.  The  vent  from  the  preeeure  relief 
devloe  ehaU  be  et  least  as  large  as  the 
reUef  devloe  tniet  and  draU  be  tnetaDed 
vrithout  low  points  tbat  may  collect  mde- 
tuie.  If  low  pcinta  are  unavoidable,  drip 
pots  irlUi  drains  eloaed  with  screw  plugs 
or  caps  ShaU  be  Itidalled  at  tbe  low 
polnU.  The  vent  tenninua  ihaU  not  en¬ 
danger  peteonnd  or  property  through 
gas  discharge:  shaU  be  located  away 
from  Ignition  sources:  and  shaU  termi¬ 
nate  In  a  hood  or  bend 

(e)  If  pipeline  protective  equipment 
Incorporatec  a  HqiUd.  the  Uquld  level 
ihaU  be  maintained,  and  a  aultaUe  antt- 
Ireese  may  be  uaed  to  prevent  (recalitc. 

(d)  Fuel  gae  tor  uae  with  equipment 
not  requiring  oxygen  ihtUl  be  wltlMlrawn 
upatieam  of  tbe  piping  protaottve 
dencea 

(lv>  Station  outlet  protective  vgutp- 
meat,  (o  A  cheek  valve,  preesure  regu¬ 
lator.  hydraulic  seal,  or  oomUnatlon  of 
these  devices  shall  be  prorlded  at  each 
station  outlet.  Including  tboac  en  port¬ 
able  headers,  to  prerent  backflow,  aa 
shown  in  Figures  Q-1,  Q-2.  and  Q-t  and 
dsalgoated  aa  Sr  and  ^ 


(b>  When  approved  pipeline  protae- 
Uve  equipment  (dedgnated  Pel  la  located 
at  tbe  atatlcn  outlet  aa  In  Figure  Q-S.  ns 
addlUonel  cheek  valve,  preesure  regula¬ 
tor,  or  hydraulic  seal  Is  required. 

(e)  A  ahutoS  reive  (designated  Yv 
and  To)  sbou  be  InsUUad  at  each  sla- 
tioa  outlet  end  shell  be  loested  cn  tbe 
upstream  dde  of  othor  sUUoo  outlet 
equlpmenu 

(di  If  the  stotloa  outlet  it  equipped 
with  a  detachable  regulator,  the  outlet 
SbaU  terminate  In  a  union  oonneetlon 
that  ccmfUles  wltb  tbe  Regulator  Ocn- 
nectlon  Standardt,  IWt,  Oomprtemd  Oae 
AssocUtlon. 

(e>  If  the  ataUon  outlet  Is  eonneeted 
directly  to  e  boce.  the  outlet  ihoU  termi¬ 
nate  In  a  union  connection  oomplylng 
with  tbe  Standard  Hose  Conneetioa 
Spedfleottono.  1S6T.  Compreeied  Oae 
Aasoelatlao. 

(/)  Statton  outlets  may  terminate  hr 
pipe  threads  to  which  permanent  oon- 
nacUone  ore  to  be  moile,  such  as  to  a 
machine. 

(0)  Station  outlets  dull  be  equipped 
with  a  deuushable  outlet  seal  cap  secured 
in  place.  This  cap  ehoU  be  used  to  seal 
the  outlet  except  when  a  hose,  a  regula¬ 
tor,  or  piping  Is  attached. 

(A)  Where  station  outlets  art 
equipped  with  approved  backflow  cod 
fleehheck  protective  devtcee,  as  many  as 
tour  torehea  may  be  supplied  from  one 
station  outlet  through  riM  piping,  pro¬ 
vided  each  outlet  from  such  piping  Is 
equipped  wltb  s  shutoff  valve  anA  pro¬ 
vided  the  fuel-gas  ospaclty  of  any  one 
torch  doec  ix>t  exceed  It  eutale  (Set  par 
hour. 

This  subdldsloh  does  not  apply  to  me- 

ChlDM. 

It)  Hose  and  Aoae  ooanecflons.  (g) 
Boae  tor  oxy-fuel  gat  service  thaU  com¬ 
ply  with  the  Speclflcatlao  (or  Rubber 
Welding  Hoae.  Itsg,  Compreaaed  Oaa  As¬ 
sociation  and  Rubber  kfanufactuion 
Ayoflatlon. 

|£)  The  generally  recognised  ooien 
ere  rnd  for  acetylene  and  other  (ud-gas 
bote,  green  (or  oxygeiiboae,  and  blaek 
for  Inert -gaa  and  air  boael 

(e>  When  parallel  lengtha  ef  ozygen 
and  acetylene  hoae  are  uped  togetber 
(or  eonrenlenee  and  to  prerent  tangUng, 
not  more  then  4  Inches  out  of  11  Inches 
SbaU  be  covered  by  tape. 

(di  Roae  ecnnectloot  shell  comply 
with  the  Standard  Hoae  Conneetioa 
Spe<Uflcatlons,  ltS7.  Compreased  Gas  Aa- 
soclation. 


Chapter  XVII— OtcupoHonal  Safely  and  Hoalrii  Admin.  f  1910.151 

(el  Roee  oennections  ahall  be  clamped  (e>  Nonautomatlc  generators  aball  not 

or  otherwise  securely  fsstened  In  a  man-  be  uaed  (or  generating  acetylene  et  pres- 
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(21  Tbe  escape  or  rdlef  pipe  shall  be 


ner  that  will  wlthatand,  without  leakage, 
twice  the  pressure  to  which  they  an 
normally  subjected  In  aerrlce,  but  In  no 
case  leas  than  a  pressure  ol  200  pxi.  OU- 
free  air  or  an  oU-frae  Inert  gas  shall  be 
used  for  the  lest. 

(/>  Boce  showing  leaks,  burns,  worn 
places,  or  other  defects  rendering  It  un- 
Bt  (or  eervloe  ahaU  bt  repaired  or  re- 
plaoed. 

(vl)  Preeeure-redueine  regulatort.  ig) 
Pressure-reduelng  regulators  shaU  be 
uaed  only  (or  tbe  gas  and  preasurea  (or 
which  are  Intended  Tbe  regulator 
Inlet  eanneetlons  shaU  comply  with  Reg¬ 
ulator  CaonecOon  Standania,  lOM,  Com¬ 
pressed  Oas  Asao(iatlon. 

(bi  When  regulatori  or  parts  of  reg- 
ulatcrs.  Including  gages,  need  repclr,  tbe 
arork  shaU  be  performed  by  skUled  me- 
ehanlea  wbo  bare  been  properly  la- 
struct«t 

(el  Oeges  on  oxygen  regulatora  ahaU 
oe  marked  "USE  NO  OIL.'' 

(dl  Union  nuts  and  eonnecUons  on 
regulators  shaU  be  Insperted  before  uk 
to  detect  faulty  teats  which  may  eeuw 
leakage  of  gas  when  tbe  regulators  are 
attached  to  the  eyUnder  raleet.  Kun- 
aged  iiuU  or  eoruiecUona  ahau  be 
deetrovedl 

(9)  Xcrtylriie  peaerafort — (1)  Ap¬ 
proval  aad  morMap  (oi  Oenerators 
ShaU  be  of  approved  oonstructlon  and 
ShaU  be  plainly  marked  with  the  maxi¬ 
mum  rate  of  acetylene  In  cubic  feet  per 
hour  for  which  they  are  deelgned.  the 
weight  and  stae  of  carUde  necessary  for 
aitngic charge:  the  manufacturrr'i name 
and  addreea:  and  the  name  or  number 
of  the  tvpr  of  generaMr 

(bi  CcrMde  ahall  be  of  the  ilse  marked 
on  the  generator  nameplate. 

(U>  Rating  and  pressure  llmitatioiu. 
(a)  The  total  hourly  output  of  a  gen¬ 
erator  shall  not  exceed  the  rate  for  which 
It  Is  approved  and  marked  Unless  spe- 
clflcally  approved  for  higher  ratings 
carblde  feed  generators  shall  be  rated  at 
I  cubic  foot  per  hour  per  pound  of  car¬ 
bide  required  for  a  tingle  complete 
charge. 

(b>  Relief  valves  shsU  be  regulerly 
operated  to  Insure  proper  functioning 
Ftollef  valves  (or  generating  chambers 
shall  be  set  to  open  at  a  pressure  not  in 
excess  of  16  pxJg.  ReUef  valves  for  hy¬ 
draulic  back  pressure  valves  shall  be  set 
to  open  at  a  pressure  not  In  excess  of 
M  paig 


sures  exceecUng  I  paig..  and  aU  water 
overflows  ahaU  ha  vltIMe. 

(Ul)  Loeatunr.  Tbe  space  around  tbe 
generator  ahaU  be  ample  for  free,  un- 
obatrucled  operation  end  maintenance 
and  ShaU  permit  ready  adjustment  and 
charging. 

ilvi  StoUooarp  oeetplene  generatort 
(ealomeflc  and  aonantomatiei.  (al  (fl 
The  foundation  shoU  be  so  erranged  that 
the  generator  wlU  be  level  and  so  that  no 
excessive  strain  wlU  be  placed  oo  the 
generator  or  Its  connectlaas.  Acetylene 
generetore  thoU  be  grounded. 

(21  Oenerators  sbaU  be  plaoed  where 
water  srUl  not  freem.  The  uee  of  com¬ 
mon  salt  (aodium  ehlocldei  or  other  eor- 
roslve  chamicalt  for  proteeUon  against 
freezing  Is  not  permitted.  (For  heating 
systems  see  subdivision  ((mvIkcI  of  this 
subparagrapb.l 

(J>  Except  whan  generators  ore  pre¬ 
pared  In  eoeotdence  wltb  aubdlvlelon 
ivUKei  of  this  vubperegraph.  souroes 
of  Ignition  ahaU  be  prohibited  In  outside 
generator  houses  or  Inside  generator 
rooms. 

(4)  Water  shaU  not  be  suppUed 
through  a  ooottnuous  coonectioa  to  the 
generator  except  when  tbe  generator  la 
provided  with  an  adequate  open  over¬ 
flow  or  eutomatie  water  shutoff  which 
wUI  effectively  prevent  overfilling  of  the 
generator.  Where  a  noncoatlnuous  ooo- 
nectlon  la  loetL  the  supply  Une  shaU  ter¬ 
minate  at  a  pi^t  not  less  than  2  Inehaa 
above  the  re^arly  provided  opening  for 
fUIlng  eo  that  the  water  can  be  observed 
es  It  enters  tha  generator. 

(51  Unless  otberwlae  speclflcaily  ap¬ 
proved.  generators  shall  not  be  fitted  with 
continuous  drain  connectlaas  leadlne  to 
sewers,  but  ahaU  diaeharge  through  an 
open  conneetioa  Into  s  suitably  vented 
outdoor  receptacle  or  residue  pit  which 
may  have  such  eonneetlona  An  open 
conneetioa  for  the  sludge  drawoff  la  de¬ 
sirable  to  enable  the  generator  operator 
lo  observe  leakage  of  generating  water 
from  Uie  drain  valve  or  sludge  cock. 

(hi  (fl  Each  generator  ahaU  be  pro¬ 
vided  wltb  a  vent  plpe|OT  schedule  40 
ralvanlaed  Iron  or  steti,  except  that  out¬ 
side  of  buUdlngs.  vent  pipes  larger  than 
4  Inches  In  diameter  may  be  not  lees  than 
14  gage  galyanlzed  tubing  or  sheet  sts^ 

(2)  The  escape  or  reUef  pipe  shsU  be 
rigidly  InstaUed  without  traps  and  so  that 
any  oondensaUoo  wlU  drain  bock  to  the 
generator. 


carried  fuU  sue  to  a  suitable  point  out¬ 
side  the  biiUdlng.  It  ahall  terminate  in 
a  hood  or  bend  located  et  least  12  feet 
above  the  ground,  preterebly  abeve  the 
roof,  and  as  far  away  os  practicable  from 
windows  or  other  openings  Into  build¬ 
ings  end  es  far  away  as  practicable  from 
souroes  of  ignition  sucb  as  flues  or  chim¬ 
neys  and  tracks  used  by  looomoUvea. 
Oeneraung  chamher  relief  pipes  shaU 
not  be  Inter-connected  but  shoU  be  sep¬ 
arately  led  to  the  outside  sir.  The  hood 
or  bend  shaU  be  ao  constructed  that  It 
WlU  not  be  obstructed  by  rain,  mow, 
lee.  Insects,  or  Urds.  The  ouUet  sbaU  be 
at  least  1  feet  from  combustible 
construction. 

(ci-  (fl  Oss  boldeit  shoU  be  con¬ 
structed  on  the  gssometer  principle,  the 
beU  being  suitably  guided.  The  gas  beU 
SbaU  move  freely  without  tendency  to 
bind  and  sbeU  have  e  clearance  of  at 
least  2  Indus  from  Uu  sheU. 

(21  The  gss  holder  may  be  located  Id 
the  generator  room.  In  a  separate  room 
or  out  of  doon.  In  order  to  prevmt  od- 
lapse  of  the  gaa  beU  or  Inflltratton  of 
sir  due  to  a  vacuum  oauKd  by  the  oom- 
prassor  or  booster  piunp  or  oooUiu  ef 
Uu  gas,  a  eompressor  or  booster  cutoff 
SbaU  be  provided  at  a  point  12 
or  more  above  tbe  lanAitig  point  of  the 
beU.  When  tbe  gas  holder  Is  located  In¬ 
doors.  tbe  room  shaU  be  ventilated  In 
accordance  with  aubdtvtiloo  ivlilb)  of 
this  subparagraph  and  heated  and 
Ughted  In  accordance  wltb  subdlvlslcaa 
(vl)  (C)  and  (d)  Ot  this  anKp* ph 

(21  When  Uu  gaa  balder  li  not  loeated 
within  a  heated  buUdlng,  gas  bolder 
ShaU  be  protected  agaliut  freest^. 

(fl  kfeans  ShaU  be  provided  to  stop  the 
generator-feeding  mechanism  before  the 
gss  holder  reaches  tbe  upper  Umlt  of 
Its  travel. 

(51  Wheu  tbe  gas  holder  Is  cooneoted 
to  only  one  generator,  the  gas  capacity 
of  the  holder  shoU  be  Dot  leas  man  one- 
third  of  tbe  hourly  rating  ot  the  gen¬ 
erator. 

(f  I  If  acetylene  Is  used  from  the  gaa 
holder  without  Increase  In  pressure  at 
aonu  points  but  with  Increase  in  pressure 
by  B  compressor  or  boaster  pump  at  other 
points,  approred  piping  proteettre  de¬ 
vices  shsU  be  Installed  In  each  supply 
Une.  Tbe  low-pressure  protective  devloe 
shall  be  located  between  the  gas  bolder 
end  the  shop  piping,  and  tbe  medtum- 
preesure  protective  device  «h«n  he 
loeated  between  tbe  comprestor  or 


booster  pump  and  the  sbci)  piping  (see 
Figure  Q-4).  Approved  protective  equip¬ 
ment  (designated  Pr)  Is  uaed  lo  prevent: 
Backflow  of  ozygea  into  the  fuel-gas  sup¬ 
ply  system:  passage  of  a  naaMccs  into 
the  fuel-gae  supply  system:  end  excee- 
slye  back  pressure  of  oxygen  In  tbe  fael- 
gas  supply  system.  The  three  funetioas 
of  the  protective  squlpment  may  be  ocm- 
btned  In  one  devloe  or  may  be  provided 
by  separate  devtcee. 


(dl  (f>  The  compressor  or  booster 
system  shoU  be  of  en  approved  type. 

(2)  Wiling  and  electric^  equipment  in 
oompreaaor  or  boaster  pump  rooms  or 
enclosures  shoU  conform  to  the  provi¬ 
sions  of  section  1210.224  tor  Class  L  Dl- 
vlsloa  2  loeattoos. 

(21  Oompressors  and  booster  pttmp 
equipment  shaU  be  located  In  weU-venti- 
lated  areas  away  from  open  flames,  elee- 
tricol  or  mechanical  sparks,  or  other 
Ignition  aourcee. 

(f  I  Oompreaaor  or  booster  pumps  shaU 
be  provided  with  pressure  reUef  valvee 
which  WlU  rellere  pressure  eimeedlng  15 
PkJd.  to  e  safe  outdoor  Ux^tlon  as  pro¬ 
vided  In  subdivlsloa  (b)  of  this  sub¬ 
division.  or  by  returning  the  gss  to  tbe 
inlet  Bide  or  to  thy  gas  supply  aource. 

(51  Compressor  or  boaster  pump  dis¬ 
charge  ouUeu  SbaU  be  provided  with  ap¬ 
proved  protective  equipment.  (See  sub- 
paragraph  (SI  of  thU  paragraph.) 

(vl  Portoblv  acetylene  peaerafort. 
(a)  (fl  AU  portable  generators  shsU 
be  of  a  type  approved  (or  portable  use. 

(2>  Portable  generators  shall  not  be 
used  within  10  feet  of  combustible  ma¬ 
terial  other  than  the  floor. 

(J>  Portable  generators  shall  not  be 
used  In  rooms  ot  total  volume  leas  than 
35  times  tbe  total  gas-generating  capac¬ 
ity  per  charge  of  all  generators  in  tbe 
room.  Oenerators  shaU  not  be  used  In 
rooms  having  a  ceUlng  height  of  less 
than  10  feet.  (To  obtain  the  gas-gener- 
abng  capacity  m  cubic  (eet  per  charge. 
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multiply  the  pounds  ol  carbide  per  any  one  or  any  comblnatton  of  the  fol* 
charge  by  4.5. »  lowing:  Walls  of  light.  noncombusUble 

(4)  Poruble  generators  shall  be  pro>  material  preferably  single- thickness, 

tected  against  freesing.  The  use  of  salt  singie-strengto  glass;  lightly  fastened 

or  ether  corrosive  chemlmU  to  prevent  hatch  covers;  lightly  fastened  swinging 

freezing  Is  prohibited.  doors  In  exterior  walls  opening  outward: 

(b)  (1)  Portable  generators  shall  be  lightly  fastened  walls  or  roof  designed  to 

cleaned  and  recharged  and  the  air  mix-  relieve  at  a  maximum  pressure  of  26 

ture  blown  off  outside  buildings.  poxmds  per  square  foot. 

When  charged  With  carbide,  port*  The  InstaJlatlon  of  acetylene  gen- 

able  generators  not  be  mov^  by  erators  within  buildings  shall  be  re¬ 
crane  or  derrick.  stricted  to  buildings  not  exceeding  one 

When  not  In  use.  portable  gener-  story  in  height;  Provided,  however,  that 

ators  shall  not  be  stored  in  rooms  in  this  will  not  be  construed  as  prohibiting 

which  c^n  fuimes  are  used  unless  the  such  installations  on  the  roof  or  top  floor 

generators  contain  no  carbide  and  have  of  a  building  exceeding  such  height, 

been  thoroughly  purged  of  acetylene.  Generators  installed  Inside  build- 

Storage  rooms  shaU  be  well  ventUaicd.  i  iogs  shall  enclosed  In  a  separate  room 
(4)  When  portable  acetylene  genera-  i^amplesl^ 
tors  are  to  be  transported  an<*  operated  <6)  The  walls,  partitions,  floors,  and 
on  vehicles,  they  shall  be  securely  an-  ceilings  of  inside  generator  rooms  shall  bo 
chored  to  the  vehicles.  If  transported  by  of  noncombusUble  construction  having  a 
truck,  the  motor  shall  be  turned  off  dur-  flra- resistance,  rating  of  at  least  1  hour, 
ing  charging,  cleaning,  and  generating  The  walls  or  partitions  shall  be  con- 
periods.  Unuous  from  floor  to  ceiling  and  shall  be 

($>  Portable  generators  shall  be  lo-  securely  anchored.  At  least  one  wall  of 
cated  at  a  safe  distance  from  the  welding  the  room  shall  be  an  exterior  waU. 
position  so  that  they  will  not  be  exposed  19)  Openings  from  an  inside  gener- 
to  sparks,  slag,  or  misdirection  of  the  ator  room  to  other  parts  of  the  building 

torch  flame  or  overheating  from  hot  shall  be  protected  by  a  swinging  type, 

materials  or  processes.  seif  -closing  Are  door  for  a  Class  B  open- 

(vl>  Outside  generator  houieM  and  in^  ing  and  having  a  rating  (ff  at  least  1  hour. 

side  generator  rooms  for  stationary  ocef-  Windows  in  partitions  shall  be  wired 

ylene  generators.  (a>  (it  No  opening  In  glass  and  approved  metal  frames  with 

any  outside  generator  house  shall  be  fixed  sash.  Installation  shall  be  In 

located  within  5  feet  of  any  opening  in  accordance  with  the  Standard  for  the 

another  building.  Installation  of  Fire  Doors  and  Windows. 

<2)  Walls,  floors,  and  roofs  of  outside  NFPA  80-1970. 
generator  houses  shall  be  of  noncom-  <b)  Inside  generator  rooms  or  outside 
busUble  construction.  generator  houses  shall  be  well  ventilated 

When  a  part  of  the  generator  with  vents  located  at  floor  and  ceiling 
bouse  Is  to  be  used  for  the  storage  or  levels. 

manifolding  of  oxygen  cylinders,  the  (c)  Heating  shall  be  by  steam,  hot 
space  to  be  so  occupied  shaB  be  sepg-  water,  enclosed  electrically  heated  ele- 

rated  from  the  generatiM*  or  carbide  stor-  ments  or  other  indirect  means.  Heating 

age  section  by  partitioo  walls  continuous  by  flames  or  fires  shall  be  prohibited  In 

from  floor  to  roof  or  ceiling,  of  the  type  outside  generator  houses  or  inside  gener- 

of  eonstniction  stated  In  subdivision  ator  rooms,  or  in  any  snclosure  commu- 

of  this  subdivision.  Such  separation  walls  olcating  with  them, 
shall  be  without  openings  and  shall  be  <d)  <i>  Generator  houses  or  rooois 
joined  to  the  floor,  other  walls  and  cell*  shall  have  natural  light  during  daylight 
ing  or  roof  In  a  manner  to  effect  a  per-  hours.  Where  artiflcial  lighting  Is  neces- 
manent  gas-tight  joint.  sary  it  shall  be  restricted  to  tiecirte  lamps 

«4)  Kxit  doors  shall  be  located  so  as  Installed  in  a  fixed  posiUon.  Unless  spe- 

to  be  readily  accessible  in  case  oi  emer*  clflcaBy  approved  for  use  In  atmospheres 

genry.  containing  acetylene,  such  lamps  shaO  be 

Explosion  venting  for  outside  gen-  provided  with  enclosures  itf  glass  <w  other 

erator  houses  and  Inside  generator  rooms  noocombustible  material  so  designed  and 

shall  be  provided  in  exterior  wsUs  or  ccMistructed  as  to  prevent  gas  vapoie 

roofs.  The  venting  areas  shall  be  equal  from  reaching  the  lamp  or  socket  lo 

to  not  less  than  1  square  foot  per  60  cuble  resist  breakage.  Rigid  conduit  with 

feet  of  room  volume  and  may  consist  of  threaded  connections  •>»»»  be  useid. 
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pancies.  but  without  cellar  or  basement  one-half  their  maximum  permissible 
beneath  the  carbide  storage  section.  Such  content.  (Cylinders  of  nonliquefled  gases 
rooms  shall  be  constructed  In  accordance  and  acetylene  shall  be  charged  to  not 
with  subdivision  (vl)  (o)  (6)  and  (9)  of  more  than  one-half  their  maximum  per- 
tius  subdivision  and  ventilated  in  accord-  misslble  charged  pressure  in  p.8J.g.  Cyl- 
ance  with  subdivision  (vi)(b)  of  this  inders  of  liquefied  gases  shall  be  charged 
subdivision.  These  rooms  shall  be  used  to  not  more  than  one-half  the  maximum 
for  no  other  purpose.  pemussible  capacity  In  pounds.) 

(c)  Calcium  carbide  in  excess  of  5,000  (b)  Cylinders  located  at  the  site  shall 

pounds  shall  be  stored  In  one-story  build-  -  be  connected  for  use  except  that  enough 
ings  without  cellar  or  basement  and  used  additional  cylinders  may  be  stored  at  the 
for  no  oUier  tmrposc.  or  In  outside  gen-  site  to  furnish  approximately  I  day’s 

1  erator  housesJThe  location  of  such  stor-  consumption  of  each  gas  used.  Other 
age  buildings  sl^U  be  away  from  eon-  cylmdera  shall  be  stored  in  an  approved 
gested  mercantile  and  manufacturing  storage  area  preferably  outdoors,  but  this 
district  If  the  storage  building  is  of  storage  area  shall  not  be  located  near  a 
noncomuustible  construction.  It  may  ad-  building  exit. 

join  other  one-story  buildings  if  sepa-  (c)  Cyhnders  in  excess  of  40  pounds 
rated  therefrom  by  unplerced  firewalls;  total  weight  bemg  trar\sported  to  or  from 
if  it  is  detached  less  than  10  feet  from  the  site  shall  be  carried  on  a  hand  or 
such  building  or  buildings,  there  shall  be  motorized  truck. 

no  opening  in  any  of  the  mutually  ex-  <d)  The  site  shall  be  constructed, 
posing  sides  of  such  buildings  within  10  equipped,  and  operated  In  such  a  manner 
feet  If  the  storage  building  is  of  com-  that  the  demonstration  will  be  carried 
busUble  construcUoD.  it  shall  be  at  least  out  so  as  to  minimise  the  possibility  of 
20  feet  from  any  other  one-  or  two-story  injury  to  viewers. 

buUding.  and  at  least  30  feet  from  any  <«>  Sites  involving  the  use  of  com¬ 
other  building  exceeding  two  stories.  pressed  gases  shall  be  located  so  as  not 

(lii)  Storage  outdoors,  (a)  Calcium  to  interfere  with  the  egress  of  people 
carbide  In  unopened  metal  containers  during  an  emergency, 
may  be  stored  outdoors.  (/>  The  fire  department  shall  be  notl- 

(b)  Carbide  contamers  to  be  stored  Id  advance  of  such  use  of  the  site 

outdoors  shall  be  examined  to  make  sure  <p>  (f>  Each  site  shall  be  provided 
tiiat  they  are  in  good  condition.  Periodic  with  a  portable  Are  extinguisher  of  ap- 
recxaminatlons  shall  be  made  for  rust-  propriatc  size  and  type  and  with  a  pail 
ing  or  other  damage  to  a  container  that  of  water. 

mii^ht  affect  its  water  or  air  tightness.  (2)  The  public  and  combustible  ma- 

'c)  The  bottom  tier  of  each  row  shall  lerials  at  the  site  shall  be  protected  from 
be  placed  on  wooden  planking  or  equiva-  flames,  sparks,  and  molten  metal, 

lent.  80  that  the  containers  will  not  come  (A)  Hoses  shall  be  located  and  pro- 
in  contact  with  the  ground  or  ground  tected  so  that  they  will  not  be  pliysically 
water.  dan'iaged. 

Ild)  Storage  areas  shall  be  at  least  10  (1)  (i>  Cylinder  valves  shall  be  closed 

fe^fiom  lilies  of  adtotning  property  that  when  equipment  is  unattended 
may  be  built  ap<^  (2)  Where  caps  are  provided  for  valve 

<e>  Containers  of  carbide  which  have  protection,  such  caps  shall  be  in  place 

been  in  storage  Uie  longest  sliail  be  used  except  when  the  cylinders  are  in  service 

first.  or  connected  ready  for  service. 

Public  exhibitiofu  and  demonstra*  (3)  Cylinders  shall  be  located  or  se¬ 
rious— (i)  iHAtnOoUon  requirements.  In-  cmed  so  that  they  cannot  be  knocked 
staliation  and  operation  of  welding,  cut-  ov^ 

ting,  imd  related  equipment  shall  be  done  ibt  Application,  installation,  and  op- 
by.  or  under  the  supervuion  of,  a  compe-  eration  of  arc  u  elding  and  cafriup  cquip- 

tent  operator  to  insure  the  personal  pro-  ment — (1)  General — (1)  Equipment  se- 

lection  of  viewers  and  demonstrators  as  lection  Welding  enuipment  shall  be 

well  as  the  protection  from  fire,  of  ma-  chosen  for  safe  application  to  the  work 

terials  in  and  around  the  site  and  the  to  be  done  as  specified  in  subparagraph 

building  Itself.  (2)  of  this  paragraph. 

(11)  Procedures,  (a)  Cylinders  con-  til)  Installation.  Welding  equipment 
taming  compressed  gases  for  use  at  the  shall  be  installed  safely  as  specified  by 
site  shall  not  be  charged  in  excess  of  subparagraph  (3)  of  this  paragraph. 
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(2)  tamps  installed  outside  of  wired- 
glass  panels  set  In  gas-tight  frame*  in 
the  exterior  walls  or  roof  of  the  gener¬ 
ator  bouse  or  room  sre  acceptable. 

1«)  Electric  switches,  telephones,  and 
all  other  electrical  apparatus  which  may 
cause  a  spark,  unless  specifically  ap¬ 
proved  for  use  Inside  acetylene  generator 
rooms,  shall  be  located  outside  the  sen- 
erator  house  or  In  a  room  or  space  sep¬ 
arated  from  the  generator  room  by  a  gas- 
tight  partition,  except  that  where  the 
generator  system  U  designed  so  that  no 
carbide  fill  opening  or  other  part  of  the 
generator  is  open  to  the  generator  house 
or  room  during  the  operation  of  the  gen¬ 
erator.  and  so  that  residue  Is  carried  In 
closed  piping  from  the  residue  discharge 
valve  to  a  point  outside  the  generator 
house  or  rocMn.  electrical  equipment  in 
the  generator  bouse  or  room  con¬ 
form  to  the  provisions  of  Subpart  8  of 
this  part  for  Class  1.  Division  2  locations. 

(vU)  Ifolnfenafice  and  operation,  (a) 
Uxiauthorlsed  persons  shall  not  be  per¬ 
mitted  in  outside  generator  houses  oi  in¬ 
side  generator  rooms. 

(1)  Operating  InstrucUcms  shall  be 
posted  in  a  conspicuous  place  near  the 
generator  or  kept  In  a  suitable  place 
available  for  rea^  reference. 

(2)  When  recharging  generators  the 
order  of  operations  specified  In  the  in¬ 
structions  supplied  by  the  manufacturer 
shall  be  followed. 

(3)  In  the  case  ot  batch-type  gener¬ 
ators,  when  the  charge  of  carbide  is  ex¬ 
hausted  and  before  additional  carbide 
is  added,  the  generating  chamber  shall 
always  be  flashed  out  with  water,  renew¬ 
ing  the  water  supply  In  accordance'  with 
the  Instruction  card  furnished  bj  the 
manufacturer. 

<4)  ITie  water-carbide  residue  mixture 
drained  from  the  generator  not  be 
discharged  into  sewer  pipes  or  stored  in 
areas  near  open  flames.  Clear  water  from 
residue  settling  pits  may  be  discharged 
into  sewer  pipes. 

(b)  The  carbide  added  each  time  the 
generator  is  recharged  shall  be  sufficient 
to  refill  the  space  provided  for  carbide 
without  ramming  the  charge.  Steel  or 
other  ferrous  tools  shall  not  be  used  In 
distributing  the  charge. 

(e)  Generator  water  chambers  shall 
be  kepi  filled  to  proper  level  at  all  times 
except  while  draining  during  the  re¬ 
charging  operation. 

id)  Whenever  repairs  are  to  be  made 
or  the  generator  is  to  be  charged  or  car- 


Mde  is  to  be  removed,  the  water 
shall  be  filled  to  the  proper  level. 

(e>  Previous  to  making  rQMiifs  Involv¬ 
ing  welding,  soldering,  or  other  hot  wotk 
or  other  operations  which  produce  a 
source  of  Ignition,  the  carbide  charge  and 
feed  mechanism  shall  be  completely  re¬ 
moved.  All  acetylene  shall  oe  expelled  by 
completely  flooding  the  generator  sh^ 
with  water  and  the  generator  shall  bs 
disconnected  from  the  piping  system.  The 
generator  shaU  be  kept  filled  with  water, 
if  possible,  or  positioned  to  bold  as  moeb 
water  as  possible. 

</)  Hot  repairs  shall  not  be  made  In 
a  room  where  tiiere  are  other  generators 
unless  ail  the  generators  and  piping  have 
been  purged  of  acetylene.  Hot  repaire 
should  preferably  be  made  out  of  doom 

(7)  Calaum  carbide  sforege— (1) 
Packaging  (o>  Calcium  carbide  shall  be 
contained  in  metal  packages  of  sufficient 
strength  to  nrevent  rupture.  The  pack- 
sges  shall  be  provided  with  a  screw  top 
or  equivalent.  These  packages  shall  bs 
constructed  water-  and  air-tight  Bolder 
shall  not  be  used  lo  such  a  manner  that 
the  package  would  fail  If  exposed  to  firs. 

<b)  Packages  containing  calcium  car¬ 
bide  shall  be  conspicuously  marked  **Cal- 
cium  Carbide — Dangerous  If  Not  Kept 
Dry"  or  with  equivalent  warning. 

(c)  Caution:  Metal  tools,  even  the  so- 
called  spark  resistant  type  may  cause  Ig* 
nition  of  an  acetylene  and  air  mixture 
when  opening  carbide  containers. 

(d>  Sprinkler  systems  shall  not  be  in¬ 
stalled  in  carbide  storage  rooms. 

(U)  Storage  indoors,  (a)  Calcium 
carbide  In  quantities  not  to  exceed 
600  pounds  may  be  stored  Indoors  In 
dry.  waterproof,  and  well- ventilated 
locations. 

(I  >  Calcium  carbide  not  exceeding  600 
pounds  may  be  stored  indoors  In  the 
same  room  with  fuel-gas  cylinders. 

(2)  Packages  of  calcium  carbide,  ex¬ 
cept  for  one  of  each  slae.  be  kept 
sealed.  The  seals  shall  not  be  broken 
when  there  is  carbide  In  excess  of  X 
pound  In  any  other  unsealed  package  of 
the  same  size  of  carbide  in  the  roooL 

(b)  Calcium  carbide  exceeding  600 
pounds  but  not  exceeding  5.000  pounds 
shall  be  stored  : 

(f)  In  accordance  with  subdlvlsSoo  (c> 
of  this  subdlvlsioQ. 

(2>  In  an  Inside  generator  room  ct 
outside  generator  bouse;  or 

(3)  In  a  separate  room  in  a  one-story 

building  which  may  other  occu* 
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(iii)  fnsfrttcrion.  Workmen  designated 
to  operate  arc  welding  equipment  shall 
have  been  properly  instructed  and  quali¬ 
fied  to  operate  such  equipment  as 
specified  in  subparagraph  (4)  of  this 
paragraph. 

(2)  Application  of  arc  welding  equip¬ 
ment — (1)  General.  Assurance  of  consid¬ 
eration  of  safety  in  design  U  obtainable 
by  ch(x>slng  apparatus  complying  with 
the  Requirements  for  Electric  Arc- Weld¬ 
ing  Apparatus.  NEMA  EW-1-1962. 
National  Electrical  Manufacturers  As¬ 
sociation  or  the  Safety  Standard  for 
Transformer-Type  Arc-Welding  Ma¬ 
chines.  ANSI  C33.2 — 1956,  Underwriters’ 
Laboratories. 

(11)  Environmental  conditions,  (a) 
Standard  machines  for  arc  welding  serv¬ 
ice  shall  be  designed  and  constructed  to 
carry  their  rated  load  with  rated  tem¬ 
perature  rises  where  the  temperature  of 
the  cooling  air  does  not  exceed  40*  C. 
( 104*  P.)  and  where  the  altitude  does  not 
exceed  3.300  feet,  and  shall  be  suitable  for 
operation  In  atmospheres  containing 
gases,  dust,  and  light  rays  produced  by 
the  welding  arc 

(b)  Unusual  service  conditions  may 
exist,  and  in  such  circumstances  ma¬ 
chines  shall  be  especially  designed  to 
safely  meet  the  requi’-ements  of  the 
service.  Chief  among  these  conditions 
are 

(/)  Exposure  to  unusually  corrosive 
fumes. 

(2)  Exposure  to  steam  or  excessive 
humidity. 

•  7)  Exposure  to  excessive  oil  vapor. 

Exposure  to  flammable  gases. 

(5>  Exposure  to  abnormal  vibration  or 
shock 

( 6 1  EIxposure  to  excessive  dust. 
i7>  Exposure  to  weather. 

(ft  Exposure  to  unusual  seacoast  or 
'(hipboard  conditions. 

(ill'  Voltage.  Open  circuit  (No  load) 
voltages  of  arc  welding  and  cutting 
machines  should  be  as  low  as  possible 
con.«!»stent  with  s.itisfactory  welding  or 
cutting  being  done.  The  following  limits 
shall  not  be  exceeded' 

(n)  Alternating-current  machines 

(1)  Manual  arc  welding  and  cutting-^ 
80  volts. 

(2)  Automatic  (machine  or  mecha¬ 
nized)  arc  welding  and  cutting — 100 
volts. 

(b>  Direct-current  machines 
(i)  Manual  arc  welding  and  cutting-^ 
100  volts 


(2>  Automatic  (machine  or  mecha¬ 
nized)  arc  welding  and  cutting — 100 
volts. 

(c>  When  special  welding  and  cutting 
processes  require  values  of  open  circuit 
voltages  higher  than  the  above,  mean* 
shall  be  provided  to  prevent  the  (H>erator 
from  mo  king  accidental  contact  with  the 
high  voltage  by  adequate  insulation  or 
other  means. 

«d)  For  a.c.  welding  under  wet  condi¬ 
tions  or  warm  surroundings  where  per¬ 
spiration  is  a  factor,  the  use  of  reliable 
automatic  controls  for  reducing  no  load 
voltage  Is  recommended  to  reduce  the 
.shock  hazard. 

(jv)  (a)  A  controller  integrally 

mounted  in  an  electric  motor  driven 
welder  shall  have  capacity  for  carrying 
rated  motor  current,  shall  be  capable  of 
making  and  interrupting  stalled  rotor 
current  of  the  motor,  and  may  serve  as 
the  running  overcurrent  device  if  pro¬ 
vided  with  the  number  of  overcurrent 
units  as  specified  by  Subpart  S  of  this 
part.  Starters  with  magnetic  under¬ 
voltage  relea.se  should  be  used  with 
machines  installed  more  than  one  to  a 
circuit  to  prevent  circuit  overload  caused 
by  slmultaneou.sly  starting  of  several 
motors  upon  return  of  voltage. 

(b)  On  all  types  of  arc  welding 
machines,  control  apparatus  shall  be 
enclosed  except  for  the  operating  wheels. 

I  levers,  or  haxidles.  I^oatrol  handles  and 
wheels  should  be^rge  enough  to  be 
easily  grosp  jd  by  a  gloved  ha^ 

(c)  Input  power  terminals,  tap  Change 
devices  and  live  metal  parts  connected 
to  input  circuiU  shall  be  completely  en¬ 
closed  and  accessible  only  by  means  of 
tools. 

(d)  Terminals  for  welding  leads 
should  be  protected  from  accidental 
electrical  contact  by  personnel  or  by 
metal  objects  l.e..  vehicles,  crane  liooks. 
etc.  Piotection  may  be  obtained  by  use 
of:  dead-front  receptacles  for  plug  con¬ 
nections;  recessed  openings  with  non¬ 
removable  hinged  covers:  heavy  insulat¬ 
ing  sleeving  or  taping  or  other  equivalent 
electrical  and  mechanical  protection.  If 
a  welding  lead  terminal  which  is  in¬ 
tended  to  be  mad  exclusively  for  connec¬ 
tion  to  the  work  Is  connected  to  the 
grounded  enclosure,  it  must  be  doue  by 
a  conductor  at  least  two  AWG  size* 
smaller  than  the  grounding  conductor 
and  the  terminal  shall  be  marked  to  in¬ 
dicate  that  it  is  grounded. 

(e)  No  connections  for  portable  con¬ 
trol  devices  such  as  push  buttons  to  be 
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earned  by  the  operator  shall  be  con> 
nected  to  an  a  c  circuit  of  higher  than 
120  volts.  Exposed  metal  parts  of  port* 
able  control  devices  operatmg  on  circuits 
aoove  50  volts  shall  be  grounded  by  a 
grounding  conductor  m  Uic  control  cable. 

'  /»  Auto  transformers  or  a  c  reactors 
shall  not  be  used  to  draw  welding  cur¬ 
rent  diiTctly  from  any  ac.  power  source 
havtiig  a  voltage  exceeding  80  volts. 

'3‘  Installation  oi  arc  ut-ldtne  cQuip- 
ment — U>  General  Installation  includ¬ 
ing  power  supply  shall  be  in  accordance 
with  the  requiremenU  of  Subpart  S  of 
fhui  part 

ill*  Gvoundiwd.  Id)  The  frame  or  case 
of  the  welding  machine  'except  engine- 
driven  machines  sliali  be  grounded  under 
the  conditions  and  according  to  the 
methods  pie.scribed  m  Subpart  S  of  this 
oart 

b  Conduits  contuiiung  electrical 
conductors  shall  not  ne  u^ed  for  complet- 
tiif'  a  work -lead  circuit  Pii  chncs  shall 
not  be  u-sed  as  a  pcrrianenl  part  of  a 
work-lead  circuit  but  may  be  used  dur- 
Ir.t:  construction,  extension  or  repair  pro¬ 
viding  ruiTent  is  not  carr.ed  through 
threaded  joints,  flanged  bolted  Joints,  or 
c(iu!k(>d  joints  ano  that  special  precau- 
ti(>ns  arc  used  to  avoid  sparking  at  con¬ 
nection  of  Uie  work 'lead  cable 

c  Chains,  wire  ropes,  cranes,  hoists, 
and  elevators  shall  not  be  used  to  carry 
welding  current. 

d'  Where  a  structure,  conveyor,  or 
fixture  Is  rc-.  ularly  emploved  as  a  weld¬ 
ing  current  return  circuit.  Joints  shall 
b«  bonded  or  provld^a  with  adequate  cur¬ 
rent  collecting  devices  and  appropriate 
piTlDdic  inspection  should  be  conducted 
a5.crrtain  that  no  condition  of  electrol- 
.  'US  or  shock,  or  firr  hazard  exists  by 
virtue  of  such  use. 

e'  All  ground  connections  shall  be 
checked  to  determine  tliut  they  are  me- 
Cham,  ally  strong  and  electrically  ade¬ 
quate  for  the  required  current. 

til-  Suprtif  cnrnectinns  and  con¬ 
ductors  at  A  disconnecting  switch  or 
conirullcr  shall  be  provided  at  or  near 
each  welding  machine  which  is  not 
equipped  with  such  a  switch  or  controller 
mounted  as  an  Intcj  rnl  part  of  tlie  ma¬ 
chine  Tl.e  switch  shall  be  in  accordance 
with  Suboart  S  of  this  part.  Overrur- 
rent  protection  shall  be  provided  as 
specified  in  Subpart  S  of  this  part.  A  dis¬ 
connect  switch  w’ith  overload  protection 
or  equ*‘^aI(Tit  disconnect  and  protection 
meaTi>,  permitted  by  Subpart  S  of  this 
part,  shall  be  provided  for  each  outlet 


intended  for  connection  to  a  portable 
welding  machine. 

<b>  For  individual  welding  raachtnea. 
the  rated  current-cairying  capacity  of 
the  supply  conductors  sliall  be  not  lets 
than  the  rated  pnmary  current  of  the 
welding  machines. 

(c)  For  groups  of  welding  machines, 
the  rated  current-carrying  capacity  of 
conductors  may  be  less  than  the  sum  of 
the  rated  primary  currents  of  the  weld¬ 
ing  machines  supplied.  The  conductor 
rating  shall  be  determined  in  each  case 
according  to  the  machine  loading  based 
on  the  use  to  be  made  of  each  welding 
machine  and  the  allowance  permissible 
in  the  event  that  all  the  welding  ma¬ 
chines  supplied  by  the  conductors  will 
not  be  in  use  at  the  same  time. 

Id'  In  operations  involving  several 
welders  on  one  structure,  d.c  welding 
process  requirements  may*  require  the  use 
of  both  polarities;  or  supply  circuit 
limitations  for  a.c  welding  may  require 
distribution  of  machines  among  the 
phases  of  tlie  supply  circuit.  In  such  cases 
no  load  voltages  between  electrode  hold¬ 
ers  will  be  2  tunes  normal  In  d.c.  or  I. 

1  41,  1.73.  or  2  times  normal  on  a.c  ma¬ 
chines  Similar  voltage  differences  will 
exist  if  both  a.c.  and  d.c.  welding  are  dwe 
on  the  same  structure. 

(2)  All  d.c.  machines  shall  be  cem- 
nected  with  the  same  polarity. 

(2i  All  ac.  machines  shall  be  con¬ 
nected  to  the  same  pliase  of  the  supi^ 
circuit  and  with  the  same  instantaneous 
polarity. 

'41  Operation  and  maintenance. — (1) 
General  Workmen  assigned  to  operate  or 
maintain  arc  welding  equipment  shall 
be  acquainted  with  the  requiremei.ts  of 
subparagraphs  <bi.  <d>,  <eK  and  (f)  of 
this  section;  if  doing  gas-shielded  arc 
welding,  also  Recommended  Safe  Frac- 
tices  for  Oas-Shielded  Arc  Welding. 
A6.1-1966.  American  Welding  Society. 

<li)  UTachine  hook  up  Before  start¬ 
ing  orieratlons  all  connections  to  the  ma¬ 
chine  shall  be  checked  to  make  certun 
they  are  properly  made.  Tlie  work  lead 
shall  be  firmly  attached  to  the  work, 
magnetic  work  clamps  diall  be  freed 
from  adherent  metal  particles  of  spotter 
on  contact  surfaces.  Coiled  welding  cable 
sliall  be  spread  out  before  use  to  avoid 
.serious  overheating  and  damage  to  in¬ 
sulation. 

lUii  Groundinp  Grounding  of  the 
welding  machine  frame  shall  be  checked 
Special  attention  -..hall  be  given  to  safety 
giound  connections  of  portable  machines  - 


(iv)  Leaks.  There  shall  be  no  leaks 
oi  cooling  water,  shielding  gas  or  engine 
fuel. 

(V)  Switches.  It  shall  be  determined 
that  proper  switching  equipment  for 
shutting  down  the  machine  ts  provided. 

(Vi)  Manufacturers"  instructUms. 
Printed  rules  and  instructions  covering 
operation  of  equipment  supplied  by  the 
manufacturers  shall  be  strictly  foUow-ed 

(vli)  Electrode  holders.  Electrode 
holders  when  not  in  use  shall  be  so  placed 
that  they  cannot  make  electrical  contact 
with  persons,  conducting  obJecU,  fuel  or 
compressed  gas  tanks. 

(vUi)  Electric  shock.  Cables  with 
splices  within  10  feet  of  the  holder  shall 
not  be  used.  The  welder  should  not  coll 
or  loop  welding  electrode  cable  around 
parts  of  his  body. 

(lx)  Maintenance  (o)  The  operator 
should  report  any  equipment  defect  or 
safety  hazard  to  his  supervisor  and  the 
use  of  the  equipment  shall  be  discon¬ 
tinued  unui  Its  safety  has  been  assured 
Repalr<i  .shall  be  made  only  by  qualifled 
personn.l. 

(b)  Machines  whi^  have  become  wet 
shall  be  thoroughly  dried  and  tested  be¬ 
fore  being  used 

(c>  Work  and  electrode  lead  cables 
sbottld  be  frequently  Inspected  for  wear 
and  damage  Cables  with  da.naged  tn- 
sulathm  or  exposed  bare  conductors  shall 
be  replaced  Joining  lengths  of  work  and 
electrode  cables  shall  be  done  by  the 
use  of  connecting  means  specifically  In¬ 
tended  for  the  piirpose.  The  connecting 
shall  have  Insulation  adequate 
for  the  service  conditions. 

(c>  /n.$ealiation  and  operation  of  re¬ 
sistance  tpclding  equipment— (I)  Gen- 
instaUatton.  AU  equipment 
shall  be  in.'talled  by  a  qualified  electrt- 
rlan  In  conformance  with  Subpart  8 
of  this  part.  There  shall  be  a  safety-type 
disconnecting  switch  or  a  circuit  breaker 
or  circuit  interrupter  to  open  each  power 
circuit  to  the  machine,  conveniently 
located  at  or  near  the  machine,  so  that 
the  power  can  be  shut  off  when  the 
machine  or  its  controls  are  to  be  serv¬ 
iced 

(ID  Thermal  protection  Ignitron 
tubes  used  In  resistance  welding  equip¬ 
ment  shall  be  equipped  with  a  thermal 
protecU(xi  switch 

(UD  Personnel  Workmen  designated 
to  operate  resistance  welding  equipment 
shall  have  been  properly  Instruct^  and 
ludved  competent  to  operate  such  equip¬ 
ment. 


<tv)  Guarding.  Controls  of  all  auto¬ 
matic  or  air  and  hydraulic  clamps  shall 
be  arranged  or  guarded  to  prevent  the 
operator  from  accidentally  activating 
them. 

(2)  Spot  and  seam  welding  machines 
(nonportable)— (1)  Voltage  All  exter¬ 
nal  weld  inittating  control  circuits  shall 
operate  on  low  voltage,  not  over  120 
volts,  for  the  safety  of  the  operators 

(ID  Capacitor  welding.  Stored  energy 
or  capacitor  dischai^e  type  of  resLstance 
welding  equipment  and  control  panels 
involving  high  voltage  (over  550  volts) 
shall  be  suitably  insulated  and  protected 
by  complete  enclosures,  all  doors  of 
which  shall  be  provided  with  suitable  In¬ 
terlocks  and  contacts  wired  Into  the  c<xi- 
trol  circuit  (similar  to  elevator  Inter¬ 
locks)  .  Such  interlocks  or  contacts  shall 
be  so  designed  as  to  effectively  interrupt 
power  and  short  circuit  all  capacitors 
when  the  door  or  panel  ts  open.  A  msui- 
ually  operated  switch  or  suitable  posi¬ 
tive  device  shall  be  Installed,  in  addi¬ 
tion  tc  the  mechanical  Interlocks  or 
contacts,  as  an  added  safety  measure 
assuring  absolute  discharge  of  all 
capacitors. 

(lU)  Interlocks.  All  doors  and  access 
panels  of  all  resistance  welding  machines 
and  control  pandas  shall  be  kept  locked 
and  Interlocked  to  prevent  access,  by  un- 
authorised  persons,  to  live  portions  of 
the  equipment. 

(tv)  Guarding.  All  press  welding  ma¬ 
chine  (K>eratlons.  where  there  ts  a  possi¬ 
bility  of  the  operator's  fingers  being 
under  the  point  ot  operation,  shall  be 
effectively  guarded  by  the  use  of  a  device 
such  as  an  electronic  eye  safety  circuit, 
two  hand  controls  or  protection  similar 
to  Uiat  prcbcribod  for  punch  press  opera¬ 
tion.  1 1910.317.  All  Chains,  gears.  operaS- 
Ing  bus  linkage,  and  belts  shall  be 
protected  by  adequate  guards.  In  ac¬ 
cordance  with  1 1910.219. 

<v)  Shields.  The  hazard  of  flying 
sparks  shall  be.  wherever  pracfical.  elimi¬ 
nated  by  installing  a  shield  guard  of 
safety  glaas  or  suitable  fire-resistant 
pla<;tlc  at  the  point  of  operation.  Addi¬ 
tional  shields  or  curtains  shall  be  in¬ 
stalled  as  necessary  to  protect  passing 
persons  from  flying  sparks.  (See  para¬ 
graph  (e)(2)<l)(c)  of  this  section.) 

(v1)  Foot  switches.  All  foot  switches 
shall  be  guarded  to  prevent  accidental 
operation  of  the  machine. 

‘vfD  Efopbvftons  Two  or  more  safety 
emergency  stop  buttons  shall  be  provided 
on  all  special  muUlspot  welding  ma- 
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chines,  including  2-post  and  4-post  weld 
presses 

vUi  Safetg  pins.  On  large  machines, 
(our  safety  pins  with  plugs  and  recep¬ 
tacles  <one  m  each  comer)  shall  be  pro¬ 
vided  so  that  when  safety  pins  are  re¬ 
moved  arid  inserted  in  the  ram  or  platen, 
the  press  becomes  inoperative. 

tx)  Grounding.  Wherr-  technically 
proct'cal.  the  secondary  of  all  welding 
translcrmers  o-sed  in  multispot,  projec¬ 
tion  and  se^m  welding  machines  shall  be 
grounded  This  may  be  done  by  per- 
•nancnily  grounding'  one  side  of  the  weld¬ 
ing  sec-cndary  current  circuit  Where  not 
technically  practical,  a  center  tapped 
grounding  reactor  connected  across  the 
secondary  or  the  use  of  a  safety  discon¬ 
nect  switch  in  conjunction  with  the  weld¬ 
ing  control  are  acceptable  a'.temates 
Safety  disconnect  shall  be  arranged  to 
open  both  sides  of  the  line  when  welding 
current  Is  not  present 

'3)  Portable  u'rldtng  machines — (1) 
Counterbalance.  All  portable  welding  | 
guns  shall  have  suitable  counterbalanced  ' 
derices  for  supporting  the  guns.  Includ¬ 
ing  cables,  unless  the  design  of  the  gun 
or  fixture  makes  counterbalancing  im¬ 
practical  or  unnecessary. 

<ii>  Safety  chains.  AU  portable  weld¬ 
ing  guns,  transformers  and  related  equip¬ 
ment  that  is  suspended  from  overhead 
structures,  eye  beams,  trolleys,  etc.  shaU 
be  equipped  with  safety  chains  or  cables 
Safety  chains  or  cables  shall  be  capable 
of  supporting  the  total  shock  load  in  the 
event  of  failure  of  any  component  of  the 
supr.ort1ng  sy^^n. 

<lUi  when  troUevs  are  used  to 

support  portae  welding  equipment, 
with  suitable  forged  steel  clevis  for  the 
attar  hment  of  safety  chal^  Each  clevis 
shall  be  capable  of  supporung  the  total 
shock  load  of  the  .suspended  equipment 
In  the  event  of  trolley  failure. 

(ivi  Switch  guards  All  inltlAting 
switches,  including  retraction  and  dual 
schedule  switches,  located  on  tlie  port¬ 
able  welding  gun  shall  be  equipped  with 
suitable  guards  capable  of  preventing  ac- 
dciental  tnlUation  through  contact  with 
flxturlng.  operator's  clothing,  etc.  Ini¬ 
tiating  sxvitch  voltage  sliall  not  exceed 
24  volts 

(V)  Afotrfna  holder.  The  movable  hold¬ 
er.  where  it  enters  the  gun  frame,  shall 
f.ave  sufficient  clearance  to  prevent  the 
shearing  of  fingers  carelessly  placed  on 
the  operating  movable  holder. 

(Vi)  Grounding.  The  secondary  and 
case  of  all  portable  welding  traiLsformers 


shall  be  grounded.  Secondary  grounding 
may  br  by  center  tapped  secondary  or  by 
a  center  tapped  grounding  reactor  con¬ 
nected  across  the  secondary 

Flash  t/cMiaq  equipment. — (I) 
Ventilation  and  flash  atuxni.  Flash  weld- 
Ing  machines  shall  be-  equipped  with  a 
hood  to  control  flying  flash.  In  cases  of 
high  production,  where  materials  may 
contain  a  film  of  oil  and  where  toxic  ele¬ 
ments  and  metal  fumes  are  given  off. 
ventilation  shall  be  provided  in  accord¬ 
ance  with  paragraph  (f)  of  this  section 
ill)  Fire  (ntrtains  For  the  protection 
of  the  operators  of  nearby  equipment, 
fire-resistant  curtains  or  suitable  slueids 
shall  be  set  up  around  the  machine  and 
in  such  a  manner  that  the  operators 
movpmentfi  arc  not  hampered. 

|F)  Haeards  and  precautions.  A  job 
hazard  analysis  shall  be  made,  by  quali¬ 
fied  personnel,  of  the  operations  to  be 
performed  on  each  welding  machine  to 
determine  the  safeguards  and  personal 
protective  MUipmcnt  that  shall  be  used 
I  for  each 

(6)  Mo^eaance.  Periodic  Inspection 
shall  be  made  by  qualified  maintenance 
personnel,  and  records  of  the  same  matn- 
taineo.  The  operator  shall  be  Instructed 
to  report  any  equpiment  defects  to  his 
supervisor  and  the  use  of  the  equipment 
shall  be  discontinued  until  safety  repairs 
nave  been  completed. 

(d)  Fire  prevention  and  protection^ 
(1)  Bosic  precauftons.  For  elaboration  of 
these  basic  precautions  and  of  the  special 
precautions  of  subparagraph  (2)  of  this 
paragraph  as  well  as  a  delineation  of  the 
fire  protection  and  prevention  respon¬ 
sibilities  of  welders  and  cutters,  their 
supervisors  (Including  outside  con¬ 
tractors)  and  those  In  management  on 
whose  property  cutting  and  welding  Is 
to  be  performed,  see.  Standard  for  Fire 
Prevention  In  Dae  of  Cutting  and  Weld¬ 
ing  Pr(x:esstt,  NFPA  Standard  51B,  1962 
The  basic  precautions  for  Are  prevention 
iii  welding  or  cutting  work  are: 

«1)  Fire  hazards.  If  the  object  to  be 
welded  or  cut  cannot  readily  be  moved, 
all  movable  fire  hazards  in  the  vicinity 
shall  be  taken  to  a  safe  place 

(it)  Guards.  If  the  object  to  be  welded 
or  cut  cannot  be  moved  and  if  all  the 
fire  hazards  cannot  be  removed,  then 
guards  shall  be  used  to  confine  the  heat, 
sparks,  and  slag,  and  to  protect  the  im¬ 
movable  fire  hanrds 

(lU)  Kesfriettoas.  If  the  requirements 
stated  In  subdivision  (1)  and  dl)  of  this 
subdivision  cannot  be  followed  then 


welding  and  cutting  shall  not  be 
performed 

(2)  Special  precautions  When  the 
nature  of  the  work  to  be  performed  falls 
within  the  scope  of  sub^vlslon  (11)  of 
this  subdivision  certain  additional  pre- 
'-autions  may  oe  necessary' 

(D  CombustQile  material.  Wherever 
there  are  floor  openings  or  crac^  in  the 
flooring  that  cannot  be  closed,  precau¬ 
tions  shall  be  taken  so  that  no  readily 
combustible  materials  on  the  floor  below 
will  be  exposed  to  sparks  which  might 
drop  througn  the  flixir.  The  same  pre- 
oautiono  shall  be  observed  with  regard  to 
cracks  or  holes  in  walls,  open  doorways 
and  open  or  oroken  windows 

(ID  Fire  extinguishers.  Suitable  fire 
extinguishing  equipment  .sh^  be  main¬ 
tained  In  a  state  of  readiness  for  Instant 
*ise.  Such  equipment  may  consist  of  palls 

water,  buckets  of  sand,  hose  or  port- 
9i>le  extinguishers  depending  upon  the 
nature  and  quantity  of  the  combustible 
•natenal  exposed 

dlD  Fire  watch,  (fl)  Plre  watchers 
shall  be  required  whenever  weldmg  or 
cutting  ts  performed  in  locations  where 
other  tnan  a  minor  fire  might  develop, 
or  any  of  the  following  conditions  exist. 

(2)  Appreciable  combustible  material, 
tb  building  construction  or  contents, 
closer  than  35  feet  to  the  point  of 
operation 

(2)  Appreciable  combustibles  are  more 
than  35  feet  away  but  are  easily  ignited 
by  sparks. 

(J)  Wall  or  floor  openings  within  a  35- 
foot  radius  expose  combustible  material 
In  adjacent  areas  Including  concealed 
spacer  In  walls  or  floors. 

(4)  Combustible  materials  are  adja¬ 
cent  to  the  opposite  side  of  metal  parti¬ 
tions.  walls,  ceilings,  or  roofs  and  are 
Mkely  to  be  ignited  by  conduction  or 
adiatlon. 

(b>  Fire  watchers  shall  have  Are  ex- 
Ingulshlng  equipment  readily  available 
nd  be  trained  in  Its  use.  They  shall  be 
I'amillar  with  facilities  for  sounding  sn 
nlarm  in  the  event  of  a  Are.  They  shall 
Tatcl.  ^7r  fires  in  all  exposed  areas,  try 
o  extinguish  them  only  when  obviously 
rithln  the  capacity  of  the  equipment 
available,  or  otherwise  sound  the  alarm 
k  fire  watch  shall  be  maintained  for  at 
east  a  half  hour  after  ocNnpletlao  of 
gelding  or  cutting  operations  to  detect 
and  extinguish  possible  smoldering  fires. 

(iv)  Aut/ioriaatlofi.  Before  cutting  or 
welding  Is  permitted,  the  area  shall  be 
^nspect^  by  the  individual  responsible 


for  authorizing  cutting  and  welding  op¬ 
erations.  He  shall  designate  precautions 
to  be  followed  In  granting  autoorlzatloh 
to  proceed  preferably  in  the  form  of  a 
written  permit 

(V)  Floors.  Where  combustible  mate¬ 
rials  such  as  paper  clippings,  wood  shav¬ 
ings.  or  textile  fibers  are  on  the  floor, 
the  floor  shall  be  swept  clean  lor  a  radius 
of  35  feet  Combustible  floors  shall  be 
kept  wet.  covered  with  damp  sand,  or 
protected  by  flre-resistant  shields.  Where 
operating  arc  welding  or  cutting  equip- 
floort  have  been  wet  down,  personnel 
ment  shall  be  protected  from  possible 
sliock. 

(vl)  ProAfbifedareos.Chittlngorweld- 
Ing  shall  not  be  permitted  tn  the  follow¬ 
ing  situations: 

fa)  In  areas  not  authorized  by  man- 
ai^ement. 

«b)  In  sprinklered  buildings  while 
such  protection  Ls  Impaired. 

(c)  In  tlie  presence  of  explosive  at¬ 
mospheres  (mixtures  of  flammable  gases, 
vapors,  liquids,  or  dusts  with  air),  or  ex¬ 
plosive  atmospheres  that  may  develop 
Inside  uncleaned  or  Improperly  prepared 
tanks  or  equipment  which  have  prevt- 
ou.'ily  contained  such  materials,  or  that 
may  develop  in  areas  with  an  accumula¬ 
tion  of  combustible  dusts. 

<d)  In  areas  near  the  storage  of  large 
quantities  of  exposed,  readily  IgnlUble 
materials  such  as  bulk  sulfur,  bated  pa¬ 
per.  or  cotton. 

(vU)  Relocation  of  combusUbles 
Where  practicable,  all  combustibles  shall 
be  relocated  at  least  35  feet  from  the 
work  site  Where  relocation  Is  Imprac¬ 
ticable.  combustibles  shall  be  protected 
with  flameproofed  covers  or  otherwise 
shielded  with  metal  or  asbestos  guards  or 
curtains.  Edges  of  covers  at  the  floor 
should  be  tight  to  prevent  i^ar^  f^-om 
going  under  them  This  precaution  Is 
also  important  at  overlaps  where  sev¬ 
eral  covers  are  used  to  protect  a  large 
(Ule. 

fvllD  Ducts.  Ducts  and  conveyor  sys¬ 
tems  that  might  carry  sparks  tu  distant 
combustibles  shall  be  suitably  protected 
or  shut  down. 

(lx)  CombastiNe  walls.  Where  etti- 
Ung  or  welding  is  done  near  walls,  par- 
tittons,  celling  or  roof  of  combustible 
construction,  flre-reslstant  shields  or 
guards  shall  be  provided  to  prevent 
Ignition. 

<x)  Noncombustible  walls.  If  welding 
is  to  be  done  on  a  metal  wall,  partition, 
ceiling  or  i-oof.  precautions  shall  be  taken 
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to  prevent  Ignition  of  combustibles  on  (e>  Shall  determ 
the  other  side,  due  to  conduction  or  radl-  welder  secures  his 
ation.  preferably  by  relocating  combusti-  tions  are  safe  befoi 

bles.  Where  combustibles  are  not  relo>  (/)  Shall  determ 
cated.  a  fire  watch  on  the  opposite  side  tion  and  extinguii 
from  the  work  shall  be  provided.  proi>crlv  located  at 

(xi)  Combustible  cover.  Welding  shall  (p)  Where  Are  t 
not  be  attempted  on  a  metal  partition,  he  shall  see  that  th( 
wall,  ceiling  or  roof  having  a  combustible  site, 
covering  nor  on  walls  or  partitions  <xv)  Fire  prev 
of  combustible  sandwich-type  panel  Cutting  or  weldini 

construction.  only  in  areas  that  a 

(xU)  Pipes.  Cutting  or  welding  on  Are  safe.  Within  th 
pipes  or  other  metal  In  contact  with  com-  ating  plant  or  build 
bustible  walls,  partitions,  ceilings  or  ing  should  prefera 
roofs  sh.ill  not  be  undertaken  If  the  work  clAc  area  designed 
is  close  enough  to  cause  Ignition  by  as  a  maintenance 
conduction.  outside  location.  Si 

(xiU»  Manoffemenf.  Management  shall  noncombustible  o 
recognize  its  responsibility  for  the  safe  struction.  essential 
usage  of  cutting  and  welding  equipment  and  Aammable  a 
on  Its  property  and:  segregated  from  a 

rai  Based  on  Are  potentials  of  plant  work  cannot  be  mi 
facilities,  establish  areas  for  cutting  and  most  construction ' 
welding,  and  establish  procedures  for  made  safe  by  rem 
cutting  and  welding.  In  other  areas.  protecting  combu 

<b)  Designate  an  individual  responsl-  sources, 
ble  for  authorizing  cutting  and  weHlng  <3)  WcHiinQore 
operations  in  areas  not  speciAcally  de-  Used  containers.  K 
signed  for  such  processes.  other  hot  work  si 

(c)  Insist  that  cutters  or  welders  and  us^  drums  bwrel 
their  supervisors  are  suitably  trained  In  tainers  wtU  they 
the  safe  operation  of  their  equipment  thoroughly  as  to  tr 
and  the  safe  use  of  the  process.  there  are  no 

(d  *  Advise  all  contractors  about  ff am-  present  or  any 
mable  materials  or  hazardous  conditions 
ot  which  they  may  not  be  aware.  which  when  subjec 

Jxlv)  Supervisor.  The  Supervisor:  *'*”'*” 

(O)  Shall  be  respon.-slble  for  the  safe 
handling  of  the  cutUn*  or  welding 
equipment  and  the  safe  use  of  the  cut-  “ 

ting  or  welding  process. 

(b)  Shall  determine  the  combustible  '^^be^rrpTThe 
materials  and  hazardous  areas  present  or  f  piiminff  witi- 
Ukely  to  be  present  In  the  work  locaUon. 

<c)  Shall  protect  combustibles  from  ..  • 

Ignition  by  the  following; 

(1)  Have  the  work  moved  to  a  loca-  ™dcd'  for  any 
Uon  free  from  dangerous  combustibles.  ^ 

(?i  If  the  work  cannot  be  moved,  have  «hai 

the  combustibles  moved  to  a  «ife  dls-  “he  hi 

toce  from  the  work  or  ha«  the  com-  „  j^at  accidental 
bustlblea  properly  shielded  against  y,,  machine 

*Tj)'’see  that  cutting  and  welding  are 
SO  scheduled  that  plant  operations  that  # 

might  expose  combustibles  to  ignition  are  possjoiiity  or 

not  started  during  cutting  or  welding.  leaks  or  impropei 
<d)  Shall  secure  authorization  for  the  welding  or  cu 

cutting  or  welding  operations  from  the  shall  be  closed  an 
designated  management  representative,  torch  positively  i 
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(e>  Shall  determine  that  the  cutter  oi 
welder  secures  his  approval  that  condi¬ 
tions  are  safe  before  going  ahead. 

(/)  Shall  determine  that  Are  protec¬ 
tion  and  extinguishing  equipment  are 
proi>erly  located  at  the  site. 

(g)  Where  Are  watches  are  required, 
he  .shall  see  that  they  are  available  at  the 
site 

<xv)  Fire  prevention  precautions 
Cutting  or  welding  shall  be  permitted 
only  In  areas  that  are  or  have  been  made 
Are  safe.  Within  the  conAnec  of  an  oper¬ 
ating  plant  or  building,  cutting  and  weld¬ 
ing  should  preferably  be  done  In  a  spe¬ 
cific  area  designed  for  such  work,  such 
as  a  maintenance  shop  or  a  detached 
outside  location.  Such  areas  should  be  of 
noncombustible  or  Are-reslstlve  con¬ 
struction.  essentially  free  of  combustible 
and  Aammable  contents,  and  suitably 
segregated  from  adjacent  areas.  When 
work  cannot  be  moved  practically,  as  In 
most  construction  work,  the  area  shall  be 
made  safe  by  removing  combustibles  or 
protecting  combustibles  from  igmtlon 
sources. 

(3)  Welding  or  cutting  containers — (1) 
Used  containers.  No  welding,  cutting,  or 
other  hot  work  shall  be  performed  on 
used  drums,  barrels,  tanks  or  other  con¬ 
tainers  imtU  they  have  been  cleaned  so 
thoroughly  as  to  make  absolutely  certain 
that  there  are  no  Aammable  materials 
present  or  any  substances  such  as 
greases,  tars,  acids,  or  other  materials 
which  when  subjected  to  heat,  might  pro¬ 
duce  flammable  or  toxic  vapors.  Any  pipe 
lines  or  connections  to  the  drum  or  vessel 
shall  be  disconnected  or  blanked. 

(11)  Venting  and  purging.  All  hollow 
spaces,  cavities  or  containers  shall  be 
vented  to  permit  the  escape  of  air  or 
gases  before  preheating,  cutting  or  weld¬ 
ing.  Purging  with  Inert  gas  is  recom¬ 
mended. 

(4>  Confined  spaces — <1)  Accidental 
contact.  When  arc  welding  Is  to  be  sus¬ 
pended  for  any  substantial  period  of 
Mme.  such  as  during  lunch  or  overnight, 
all  electrodes  shall  be  removed  from  the 
holders  and  the  holders  carefully  located 
so  that  accidental  contact  cannot  occur 
and  the  machine  be  disconnected  from 
the  power  source. 

(11)  Torch  valve.  In  order  to  eliminate 
the  possibility  of  gas  escaping  through 
leaks  or  Improj^rly  closed  valves,  when 
gas  welding  or  cutting,  the  torch  valves 
shall  be  closed  and  the  gas  supply  to  the 
torch  positively  shutoff  at  some  point. 


outside  the  confined  area  whenever  the 
torch  Is  not  to  be  used  for  a  substantial 
period  of  time,  such  as  during  lunch  hour 
or  overnight.  Where  practicable,  the 
torch  and  hose  shall  also  be  removed 
from  the  conflned  space. 

(e)  Protection  of  personnel— (i)  Gen¬ 
eral — (1)  Railing.  A  welder  or  helper 
working  on  platforms,  scaffolds,  or  run¬ 
ways  shall  be  protected  against  falling. 
This  may  be  accomplished  by  the  u.se  of 
ralMngs.  safety  belts,  life  lines,  or  some 
other  equally  effective  safeguards 

(li)  Welding  cable.  Welders  shall  place 
welding  cable  and  other  equipment  so 
that  It  Is  clear  of  passageways,  ladders, 
and  stairways. 

(2)  Eye  protection— (1)  Selection,  (a) 
Helmets  or  hand  shields  shall  be  used 
during  all  arc  welding  or  arc  cutting  op¬ 
erations.  excluding  submerged  arc  weld¬ 
ing.  Goggles  should  also  be  worn  during 
arc  welding  or  cutting  operations  to  pro¬ 
vide  protection  from  injurioui  rays  from 
adjacent  work,  and  from  flying  objects. 
The  goggles  may  have  either  clear  or 
colored  glass,  depending  upon  the 
amount  of  exposure  to  adjacent  welding 
operations.  Helpers  or  attendants  shall 
be  provided  with  proper  eye  protection. 

(b)  Goggles  or  other  suitable  eye  pro¬ 
tection  shall  be  used  during  ail  gas  weld¬ 
ing  or  oxygen  cutting  operations.  Spec¬ 
tacles  without  side  shields,  with  suitable 
Alter  lenses  are  permitted  for  use  during 
gas  welding  operations  on  light  work,  for 
torch  brazing  or  for  inspection. 

(c)  All  operators  and  attendants  of  re¬ 
sistance  welding  or  resistance  brazing 
equipment  shall  use  transparent  face 
shields  or  goggles,  depending  on  the  par¬ 
ticular  job.  to  protect  their  faces  or  eyes, 
as  required. 

(d)  Eye  protection  tn  the  form  of  suit- 
sble  goggles  shall  be  provided  where 
needed  for  brazing  operations  not  covered 
In  (a),  (b>,  and  (c)  of  this  subdivision. 

(Il)  Specifications  for  protectors,  (a) 
Helmets  and  hand  shields  shall  ^  made 
of  a  material  which  Is  an  insulator  for 
heat  and  electricity.  Helmets,  shields  and 
goggles  shall  be  not  readily  flammable 
and  shall  be  capable  of  withstanding 
iterillzation. 

(b)  Helmets  and  hand  shields  shall  be 
arranged  to  protect  the  face,  neck  and 
ears  from  direct  radiant  energy  from  the 
arc. 

(c)  Helmets  shall  be  provided  with 
Alter  plates  and  cover  plates  designed  for 
easy  removal. 


id)  All  parts  shall  be  constructed  of  a 
material  which  wiU  not  readily  corrode 
or  discolor  the  skin. 

(e)  Goggles  shall  be  ventilated  to  prt* 
vent  fogging  uf  the  lenses  as  much  as 
practicable. 

(/)  Cover  lenses  or  plates  should  be 
provided  to  protect  each  helmet,  hand 
shield  or  goggle  Alter  lens  or  plate. 

(g)  All  glass  for  lenses  shall  be  tem¬ 
pered.  substai.tlally  free  from  striae,  air 
bubbles,  waves  and  other  flaws.  Except 
when  a  lens  Is  ground  to  provlte  proper 
optical  correction  for  defective  vision, 
the  front  and  rear  surfaces  of  lenses  and 
windows  shall  be  smooth  and  parallel. 

(A)  Lenses  shsdl  bear  some  permanent 
distinctive  mailing  by  which  the  souret 
and  shade  may  be  readily  Identified. 

(f)  The  following  is  a  guide  for  thg 
8electl<m  of  the  pn^r  shade  numbers. 
These  recommendations  may  be  variM 
to  suit  the  individual’s  needs. 

tksds 

Weldhig  opermtUm  Mo. 

euielded  metal-are  welding — t||-, 

V4-.  Ht-incb  eleetrodae _ ...  IS 

Oae-sbieided  arc  weldmg  (nonfer- 
roue)— he*.  4if»  Ht-mcb  tfee* 

tiodee  _ _ ...... _ _  11 

Oae-etaield«d  are  welding  (fOTTous)— 

We-.  9to-.  H-,  tke-lneh  eleetrodes _  If 

Shielded  metal-arc  welding: 
tie-.  it-lneh  ^ectfodes.......  If 

tie-.  H-lneb  elaetrodea....... _  14 

Atomle  hydrogen  welding...........  lS-14 

Carbon  are  welding _ ...........  14 

Soldering  _ _ _ _ .... _ ....  t 

Torch  brmUng _ _ _ ...........  tov4 

Light  eutting.  up  to  1  ta^.. ........  Ser4 

Medium  cutting.  1  In^  to  6  Inches..  Sort 
Heavy  cutting.  4  inebee  and  over.....  i  or  • 

Qae  welding  (Ugbt)  up  to  ^  tneh.-..  4ort 
Oas  welding  (medium)  %  Ineh  to 

Inch  . . tor# 

Oaf  welding  (heavy)  K  inch  and 

over  _ - _ _ _  Serf 

Mom:  In  gee  welding  or  oxygen  cutting 
where  the  tOTch  prodtiees  a  hi^  yuUow  U^t, 
tt  is  desirable  to  use  e  filter  or  lent  that  aO- 
eorbe  the  ynUow  or  sodium  line  tn  the  visible 
light  of  the  operatkm. 

If)  All  filter  lenses  and  plates  «han 
meet  the  test  for  transmission  of  radiant 
energy  prescribed  In  ANSI  Z87.1-1068— 
American  National  Standard  Practice  for 
Occupational  and  Educational  Eye  and 
Pace  Protection. 

<1U)  Proteetiom  from  are  wetdinQ  raps. 
Where  the  work  permits,  the  welder 
should  be  enclosed  tn  an  tndlvktiia]  booth 
painted  with  a  finish  of  low  reflectivity 
such  as  sine  oxide  (an  Important  fae- 
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tor  for  absorbing  ultraviolet  radiations) 
and  lamp  black,  or  shall  be  enclosed 
with  ooDoombusUble  screens  stmlllarly 
painted.  Booths  and  screens  shall  permit 
circulaUon  of  air  at  floor  level.  Workers 
or  other  persons  adjacent  to  the  wtf  ding 
areas  shall  be  protected  from  the  rays  by 
Doneombustible  or  flameproof  screens  or 
shields  or  shall  be  required'  to  wear  ap¬ 
propriate  goggles. 

13)  Protective  elothfnp— (1)  General 
requirements.  Employees  exposeo  to  the 
hazards  created  by  welding,  cutting,  or 
brazing  operations  shall  be  protected  by 
personal  protective  equlpmenfln  accord¬ 
ance  with  the  requirements  of  1 1910.132. 
Appropriate  protective  clothing  required 
for  any  welding  operation  will  vary  with 
the  size,  nature  and  location  of  the  work 
tobqperftHTOed. 

[7)  SpeciAed  protective  clothing.  Pro- 
te^ve  means  which  may  be  unployed 
are  as  follows: 

(a)  Except  wben  engaged  tn  light 
work,  all  welders  should  wear  flameproof 
gauntlet  gloves. 

<b>  Flameproof  aprons  made  of 
leather,  asbestos,  or  other  suitable  ma¬ 
terial  may  also  be  desirable  as  protec¬ 
tion  against  radiated  heat  and  sparks. 

1C)  Woolen  ciotiung  is  preferable  to 
cotton  because  It  Is  not  so  readily  ignited 
and  helps  protect  the  welder  from 
changes  in  temperature.  Cotton  clothing, 
if  used,  should  be  chemically  treated  to 
reduce  Its  eombusubUlty.  All  outer  cloth¬ 
ing  such  as  Jumpers  or  overalls  should  be 
reasc^iably  free  from  oil  or  grease. 

(d)  Bparki  may  lodge  In  roUed-up 
sleeves  or  pockets  of  clothing,  or  cuffs 
of  overalls  or  trousers  It  Is  therefore  rec¬ 
ommended  that  sleeves  and  cofiari  be 
kept  buttoned  and  pockets  be  tiiminated 
friun  the  front  of  overalls  and  aprons. 
Trousers  or  overa^  should  not  be  turned 
op  on  the  outside. 

(s>  For  heavy  work,  fire-resistant  leg¬ 
gings.  high  boots,  or  other  equivalent 
means  should  be  used. 

(/>  Id  production  work  a  sheet  metal 
screen  In  front  of  the  worker's  legs  can 
provide  further  proteetimi  against  sparks 
and  molten  metal  to  cutting  operations. 

(g>  Capes  or  shoulder  covers  made  of 
leather  or  other  suitable  materials  should 
be  worn  during  owhead  welding  or 
catting  operations.  Leather  skuU  caps 
m^y  be  worn  under  helmets  to  prevent 
bead  burns. 

ih)  For  overhead  welding  and  cutting, 
or  wtidlng  and  catting  In  extremely  con¬ 


fined  spaces,  ear  protection  Is  sometimes 
desirable. 

ii>  Where  there  Is  exposure  to  sharp 
o.-  heavy  failing  objects,  or  a  hazard  of 
bumping  in  conflned  spaces,  hged  hats 
or  head  protectors  should  be  us^ 

<4)  Work  m  confined  spaces — ^  Gen- 
erai.  As  used  herein  conflned  space  Is 
intended  to  mean  a  relatively  small  or  re- 
stneted  space  such  as  a  tank,  boiler, 
pressure  vessel,  or  small  compartment 
of  a  ship 

(11)  VentilotioA.  Ventilation  Is  a  pre¬ 
requisite  to  work  In  conflned  spaces.  For 
ventilation  requirements  see  paragraph 
if)  of  tins  section. 

( Ul)  ^erurinp  cylinders  and  machinery. 
When  welding  or  cutting  Is  being  per¬ 
formed  in  any  confined  spaces  the  gas 
cylmders  and  welding  macoines  shall  be 
left  on  the  outside.  Before  operations  are 
started,  heavy  portable  equipment 
mounted  on  wheels  shall  be  securely 
blocked  to  prevent  accidental  movement 
liv)  Lifelines.  Where  a  welda*  must 
enter  a  conflned  space  through  a  man¬ 
hole  or  other  small  opening,  means  snail 
be  provided  for  quickly  removmr  lilm  In 
case  of  emei  gency  When  safe)  '  its  and 
Ufeimes  are  used  for  this  pun^.>w  they 
shall  be  so  attached  to  the  welder’s  body 
that  hit  body  oaiuiot  be  jammed  In  a 
small  exit  opening  An  attendant  with  a 
preplanned  rescue  procedure  shall  be  sta¬ 
tioned  outside  to  observe  the  welder  at 
all  times  and  be  capable  of  putting  res¬ 
cue  operations  into  effect 

I VI  Electrode  removal  When  arc  weld¬ 
ing  is  to  be  suspended  for  any  substan¬ 
tial  period  of  time,  such  as  duilng  lunch 
or  overnight,  all  electrodes  shall  be  re¬ 
moved  from  the  holders  and  the  holders 
carefully  located  so  that  accidental  con¬ 
tact  cannot  occur  and  the  machine  dis¬ 
connected  from  the  power  source. 

<vl>  Cos  cylinder  shutoff.  In  order  to 
to  eliminate  the  possibility  of  gas  escap¬ 
ing  through  leaks  or  Improperly  closed 
valves,  when  gas  welding  or  cutting,  the 
torch  valves  shafi  be  closed  and  the 
fuel-gas  and  oxygen  supply  to  tlie  torch 
positively  shut  off  at  some  point  outside 
the  conflned  area  whenever  the  torch 
is  not  CO  be  used  for  a  substantial  period 
of  time,  such  as  during  lunch  hour  or 
overnight.  Where  practicable  the  torch 
and  hose  shall  also  be  removed  from  the 
conflned  space. 

<vU)  Warning  sMrn.  After  welding  op¬ 
erations  are  completed,  the  welder  sh^ 
mark  the  hot  metiti  or  provide  some  other 
means  of  warning  ot^r  workers. 


(f)  Health  protection  and  ventUation--~ 
I)  General — U)  Contamtnaiton.  *1110  re- 
iUirements  In  this  paragraph  have  been 
established  on  the  basis  of  the  following 
three  factors  tn  arc  and  gas  welding 
wiUch  govern  the  amount  of  eontamina- 
UuD  to  which  weMers  may  be  exposed: 

\ai  Dimensions  of  space  in  which  weld¬ 
ing  is  tu  be  done  (with  special  regard  to 
r*eight  of  celling ) . 

(b>  Number  of  welders. 

(c)  Possible  evolution  of  hazardous 
fumes,  gases,  or  dust  according  to  the 
metals  involved. 

(11)  Ventilatior..  It  is  recognized  that 
in  individual  mstances  other  factors  may 
be  involved  In  which  case  ventilation  or 
respiratory  protective  devices  should  be 
provided  as  needed  to  meet  the  equivalent 
requirements  c(^this  section.  Such  factors 
would  include: 

(a)  Atmospheric  conditions. 

(b)  Heat  generated. 

(c)  Presence  of  volatile  solvents. 

(ill)  Screens.  When  welding  must  be 
performed  in  a  space  entirely  screened 
on  all  sides,  the  screens  shall  be  so  ar¬ 
ranged  that  no  serious  restriction  of 
venUiatton  exists.  It  is  desirable  to  have 
the  screens  so  mounted  that  they  are 
about  2  feet  above  the  floor  unless  the 
woik  Is  performed  at  so  low  a  level  that 
the  screen  must  he  extended  nearer  to 
the  floor  to  protect  nearby  workers  from 
the  glare  of  welding. 

(!v)  Jfoximum  allowable  concentra* 
Non.  Local  exhaust  or  general  ventilating 
systems  shall  be  provided  and  arranged 
to  keep  the  amount  of  toxic  fumes,  gases, 
or  dusts  below  the  maximum  allowable 
concentration  as  specified  m  1  1910.1000. 

iT)  Precautionary  labels.  A  number  of 
pot^tially  hazardous  materials  are  rat- 
ployed  In  fluxes,  coatings,  coverings,  and 
filler  metals  used  in  welding  and  cutting 
or  are  released  to  the  atmosphere  during 
welding  and  cutting.  These  tnciude  but 
aiw  not  limited  to  the  materials  itemized 
In  psu^Lgraplis  (f)  (5)  through  (12)  of 
this  section.  ’The  suppliers  of  welding 
materials  shall  determine  the  hazard.  If 
any,  associated  with  the  use  q|,their  ma 
(enals  in  welding,  cutting.  etH 
(a)  All  flUei  metals  and  fu^ie  granu- 
taj  materials  shall  carry  the  following 
notice,  as  a  minimum,  on  tags,  boxes,  or 
other  containers: 

Ostmoii 

Welding  assy  iwoduos  fumea  and  gaaas 
SMudous  to  haalUL  Avoid  braathing  tbsaa 
fUBMa  gaaas.  Uaa  adequate  ventilation. 


See  ANSI  Z40.1>1M7  Safety  tn  Weldl&g  and 
Cutting  publia&ed  by  the  Amerutan  Welding 
Society. 

(b)  Brazing  (welding)  filler  metals 
oontaliUng  cadmium  in  significant 
amoimts  shall  carry  the  foUowing  notice 
on  tags,  boxes,  or  other  containers: 

WasiczMO 


Do  not  breathe  fumea.  Use  only  with  ad^ 
quate  Tenuiauon  auch  ae  fume  ooileotora, 
ezbauet  ventuatora.  or  alr-aupplled  reapirw- 
ton.  See  ANSI  S4e.l-ia47. 

If  cheat  pain,  cou^.  or  fever  develope  after 
.  UM  call  phyeloian  Unmadiacely. 

I  ohUdren  away  when  ueln^ 

(c>  Brazing  and  gas  welding  fluxes 
containing  fluorine  compounds  shall 
have  a  cauticnary  wording  to  Indicate 
that  they  gontam  huoruie  compounds. 
One  such  cautionary  wording  recom¬ 
mended  by  the  American  Weiding  Soci¬ 
ety  for  brazing  and  gas  welding  fiuxes 
reads  as  follows: 


This  flux  when  heated  gives  off  fumea  that 
may  irritate  eyea.  noee  and  throat. 

t.  Avoid  fumea— use  only  tn  well-vena- 
lated  spsces. 

3.  Avoid  ooDtaet  of  flux  with  eyes  or  ekm. 

9.  Do  not  tAks  mcernaUj. 

(2)  VenftlaffOA  for  general  welding 
and  euttmg — d)  General.  Mechanical 
ventilation  shall  be  provided  when  weld¬ 
ing  or  cutting  is  done  on  metais  not  cov¬ 
ered  m  subparagraphs  (5)  through  (12) 
of  this  paragraph.  (For  specific  materi¬ 
als,  see  the  venulatlcm  requirements  of 
subparagraphs  (5)  through  (12)  of  this 
paragraph.) 

(ai  In  a  space  of  less  than  10.000  cubic 
feet  per  welder. 

<b)  In  a  room  having  a  geiHng  height 
of  less  than  16  feet. 

(c)  In  conflned  spaces  or  where  the 
welding  ^>ace  contain^  partitions,  bal- 
comes,  or  other  structural  barrlert  to  the 
extent  that  they  significanUy  obstruct 
cross  ventilatuxL 

(U)  ifiitimvm  rafe.  Such  ventilatkm 
shall  be  at  the  minimom  rate  of  2.000 
cubic  feet  per  minute  per  welder,  except 
where  local  exhaust  hoods  and  booths  as 
per  subparagraph  (3)  of  this  paragraph, 
or  airline  respirators  approved  by  the 
UJ3.  Bureau  (d  Mines  for  such  purposes 
are  provided.  Natural  ventilation  it  oon- 
sldeied  sufficient  for  welding  or  cutting 
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H>erftUoti^  where  the  re^tiicUom  in  sub¬ 
division  (l>  of  this  subdivision  are  not 
present. 

1 3)  Local  exbautt  hoods  and  booths 
Mechanlca]  locul  exhaust  ventilaUoD 
msiy  be  bf  means  of  either  of  the 
following 

(1>  Hoods.  Preelv  movable  hoods  In¬ 
tended  to  be  placed  by  the  welder  as 
near  as  practicable  to  the  work  being 
welded  and  provided  with  a  rate  oS  air* 
flow  sufficient  to  maintain  a  velocity  In 
the  direction  of  the  hoi'>d  of  too  linear 
feet  per  minute  In  the  zone  of  welding 
when  the  hood  Is  at  Its  most  remote  dls- 
trnce  from  the  point  of  weldtnt  The 
rates  of  ventilation  reoulred  to  aocom- 
pttsh  tills  control  velocity  using  a  3-inch 
wide  flanged  suction  opening  are  shown 
In  the  following  table; 


WpiSintconr 


MlnhDWB  D«M 
kk  Smr  *  illfem«tar. 
eutw  tmi  Imekm  * 
muitttw 


IM 

rs  SH 

<!•  4h 

•08  8M 


■  Whan  hopflfK-  with  rwhnktm  ha»rlnf  inttwltta  w 
«t«f>  rutitnc  *91 100*1  nwtartoa  Ine/wwd  ntfOoT 
(ton  ba  apouiiwl- 

*  Nasrovi  t:AK4neh  4oet  dtoowur  SoMd  on  4.aw  htt 
par  rr.lmita  rttodty  ki  pip*. 

(U»  Fired  enriotare  A  fliced  enclostire 
with  a  top  and  not  less  than  two  sides 
which  surround  the  welding  or  cutting 
iperations  and  with  a  rate  of  airflow 
rufficlent  to  maintain  a  velocity  away 
from  the  welder  of  not  leas  than  100 
linear  feet  per  minute. 

<4>  M  condned  spaces — 

Ml  Air  reptarement  All  welding  tnd  cut> 
ting  operations  carried  on  Ir  confined 
spaces  shall  be  adeouately  ventilated  to 
prei'ent  the  accumulation  of  toxic  mate* 
rials  or  poaclble  oxygen  deficiency.  This 
applies  not  only  to  the  welder  but  also 
to  helpers  and  other  perscmnd  In  Che 
mmediate  vicinity.  Al!  air  replacing  that 
withdrawn  ahall  be  dean  and  respirable. 

<U>  Airline  respirators  In  such  dr* 
nimxtancea  where  ft  Is  tirroaslble  to  pro* 
vide  such  ventilation,  airline  resplraton 
or  hose  masks  approved  by  the  UJB 
Bureau  of  Mines  for  this  purpose  shall 
used. 

Mil>  SelZ-coatofiietf  aftifs  Tn  areas  im* 
■nedlately  hasardous  to  life,  hose  masks 
with  blowers  or  8elf*contalned  breathing 
•^uipment  shall  be  used  The  breathing 


equipment  shall  be  approved  by  the  UB 
Bureau  of  Mines. 

(Ivi  Outside  helper.  Where  welding 
operations  are  carried  on  In  confined 
spaces  and  where  welders  and  helpers  are 
provided  sdth  hose  masks,  boss  masks 
with  blowers  or  self -contained  breathing 
equipment  approved  by  the  UB.  Bureau 
oi  Mines,  a  worker  shall  be  stationed  on 
the  outside  of  such  confined  fsmcm  to  in* 
sure  the  safety  of  those  working  within. 

tv>  Oxypeu  /or  ventiimtUm.  Oxygen 
shall  never  be  used  for  ventilation. 

(6)  nuorine  compounds^<i>  Oanerai 
In  confined  d>aces.  iveldlng  or  cutting 
involving  fluxes,  coverings,  or  ocher 
materials  irtilch  contain  fluorine  com* 
pounds  shall  be  done  In  accordance  with 
subparagraph  (4)  of  this  paragraph.  A 
fluorine  compound  Is  one  that  contains 
fitiorlne.  as  an  element  tn  ctsemlcal  com* 
binatioo.  not  as  a  free  gas 

(U)  Maximum  aUowable  eoncentra^ 
tkm.  The  need  for  locai  exhaust  ventlla* 
tion  or  airline  respirators  for  welding  or 
cutting  tn  other  than  ecmfined  spaces 
will  depend  upon  the  Individual  circum¬ 
stances  However,  experience  has  shown 
such  iHotecUoD  to  be  desirable  for  fixed- 
location  producticm  welding  and  for  all 
production  wddlng  on  stainless  steels 
Where  atr  samples  taken  at  the  welding 
location  Indicate  that  the  fluorides  liber¬ 
ated  are  below  the  maximum  allowable 
concentration,  such  protection  is  not 
necessary. 

<0>  2iiic<— fl)  Confined  spaces.  In  con¬ 
fined  spaces  welding  or  euMng  Involving 
slnc-beaiing  base  or  filler  metals  or 
metals  coated  with  zinc-bearing  mate¬ 
rials  shall  be  done  in  accordance  with 
subparagraph  <4)  of  this  paragraph. 

<tl)  Indoors.  Indoors,  welding  or  cut¬ 
ting  Involving  stnc-bearlng  base  or  filler 
metals  coated  with  sloc-beartng  mate¬ 
rials  shall  be  done  tn  accordance  with 
subparagraph  (Si  of  this  paragraph. 

(7>  Leaded)  Confined  epaees.  In 
confined  spaces,  welding  Involving  lead- 
base  metals  (erroneously  called  lead- 
burning)  shall  be  done  tn  accordance 
wtUi  subparagraph  (4)  of  this  para¬ 
graph. 

<tl)  Indoors.  Indoors,  welding  Involv¬ 
ing  lead-teae  metals  shall  be  done  In  ac¬ 
cordance  with  subparagraph  (3)  of  this 
paragraph. 

(1U>  Local  ventUntion.  In  confined 
spaces  or  indoors,  welding  or  cutting  In¬ 
volving  metals  containing  lea(t  other 
than  as  vet  Impurity,  or  Involving  metals 
coated  with  lead-bearing  materials,  in¬ 
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eluding  paint  shall  be  done  using  local 
exhdust  venulation  or  alrUne  re^>trators. 
Outdoors  such  (HwraUons  shall  be  done 
using  resiMratory  protective  equipment 
approved  by  the  UB.  Bureau  of  kilnes 
for  such  purposes.  In  all  cases,  workers 
in  the  Immediate  vldnlty  of  the  cutting 
operaticA  ahall  be  protected  aa  necessary 
by  local  exhaust  ventUation  or  airline 
respirators. 

(b)  BenfUium.  Welding  or  cutting  in¬ 
doors,  outdoors,  or  In  confined  spaces  In¬ 
volving  b«yUlum-€ontalmng  base  or 
filler  metals  shall  be  done  using  local  ex* 
haust  ventUation  and  airiine  respirators 
unless  atmospheric  tests  under  the  most 
adverse  conditions  have  established  that 
the  workers'  exposure  Is  within  the  ac¬ 
ceptable  concentrations  defined  by 
1  1910  1000.  In  all  oases,  workers  in  the 
immediate  vicinity  of  the  welding  or  cut¬ 
ting  operations  shall  be  protected  as 
necessary  by  local  exhaust  ventUation 
or  ail  line  respirators. 

(9>  Cadmium. — (1)  General  Welding 
or  cutting  indoors  or  in  confined  spaces 
involving  cadmium-bearing  or  cadmium- 
coated  base  metals  shall  be  done  using 
local  exhaust  ventilation  or  airline  res¬ 
pirators  unless  atmospheric  tests  under 
the  mast  adverse  c<mdiUcnM  have  estab¬ 
lished  that  the  workers'  exposuie  la 
within  the  acceptable  conccntratlooa  de¬ 
fined  by  1 1910.1(X)0.  Outdoors  such 
operations  shall  be  done  using  respira¬ 
tory  protective  equipment  such  as  fume 
respirators  approved  by  the  U.S.  Bureau 
of  Mines  for  such  purposes. 

(11)  ConAned  space.  Welding  (brak¬ 
ing)  Involving  cadmium-bearing  fiber 
metals  shall  be  done  using  ventUation  as 
prescribed  In  paragraph  (3)  or  (4)  of 
this  paragraph  If  the  work  is  to  be  done 
In  a  confined  space 

(10)  Jtfercitry.  Welding  or  cutting  in¬ 
doors  or  in  a  confined  sitace  involving 
metals  coated  with  mercury -bearing  ma¬ 
terials  Including  paint,  shall  be  done  us¬ 
ing  local  exhaust  ventilation  or  airiine 
respirators  unless  atmospheric  tests 
(mder  the  most  adverse  conditions  have 
established  that  the  workers'  exposure  is 
within  the  acceptable  concentrations  de¬ 
fined  by  S  1910.1000.  Outdoors  such  op¬ 
erations  shall  be  done  using  respiratory 
protective  equipment  approved  by  the 
VS.  Bureau  of  Mines  for  such  purposes. 

(ID  Cleanino  compounds — (1)  gfana- 
factu^er's  instructions.  In  the  use  of 
cleaning  materials,  because  of  their  pos¬ 
sible  toxicity  or  flammability,  appropri¬ 
ate  precautions  such  as  manufacturers 
Instructions  shall  be  followed. 


(II)  Oepreasir.g.  Degreasinff  and  other 
cleaning  operations  involving  chlori¬ 
nated  hydrocarbons  shall  be  so  located 
that  no  vapors  from  these  operations  will 
reach  or  be  drawn  into  the  atmosphere 
surrounding  any  welding  operation.  In 
addition.  trtchloroethyleDe  and  perchlor- 
ethylene  should  be  kept  out  of  atmos¬ 
pheres  penetrated  by  the  ultraviolet 
radiation  of  gas-shielded  welding 
operations. 

(13)  Cutting  of  stainless  steels.  Oxygen 
cutting,  using  either  a  chemical  flux  or 
iron  powder  or  gas-shlelded  arc  cutting 
of  stainless  steel,  shall  be  done  using  me¬ 
chanical  ventUation  aoequate  to  remove 
Uie  fumes  generated. 

(13)  Firrt-ald  equipment.  Ptrst-ald 
equipment  shall  be  available  at  all  times. 
On  every  shift  of  welding  operation 
there  should  be  present  employees 
tramed  to  render  flnt  aid.  All  Iniurles 
shall  be  reported  as  soc«  as  possible  for 
medical  attention.  First  aid  shall  be 
rertdered  until  medical  aUeution  can  be 
provided. 

(g>  industrial  applicationi  ~  (1) 
Transmission  ptpehne— (1)  General.  Hie 
requirements  of  paragraphs  (b).  <e>.and 
(f)  of  this  section  shall  be  observed. 

(U)  Field  shop  operations.  Where  field 
shop  operations  are  Involved  for  fabri¬ 
cation  of  fittings,  river  crossing,  road 
crossings,  and  pumping  and  compressor 
stations  the  requirements  of  paragraphs 

(a).  (b>.  (d).  (e),  and  (f)  of  this  sec¬ 
tion  shall  be  observed. 

(III)  Electric  shock.  When  arc  weld¬ 
ing  Is  performed  in  wet  conditions,  or 
under  condiumis  of  high  humidity,  spe¬ 
cial  protection  against  electric  shuck 
shall  be  supplied. 

(Iv)  Pressure  testing.  In  pressure 
testing  of  pipelines,  the  workers  and  the 
puMlc  shall  be  protected  against  Injury 
by  the  blowing  out  of  closures  or  other 
pressure  restraining  devices.  Also,  pro¬ 
tection  shall  be  provided  against  expul¬ 
sion  of  looee  dirt  that  may  have  beaxne 
trapped  In  the  pipe. 

<v)  Construction  standards.  The 
welded  construction  of  transmission 
pipelines  shall  be  conducted  In  accord¬ 
ance  with  the  Standard  for  Welding 
Pipe  Lines  and  Related  Facilities.  API 
Std.  1104>l9eg. 

(Vi)  Flammable  substance  Unas.  The 
connection,  by  welding,  of  branches  to 
pipelines  earning  flammable  substances 
shall  be  performed  In  accordance  with 
Welding  or  Hoi  Tapping  on  Equipment 
Containing  Flammables.  API  Std.  PSD 
No.  2201>1963. 
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(vli)  X-ray  inspection.  The  use  of 
X-rays  and  radioactive  Isotopes  for  the 
Inspection  of  welded  pipeline  joints  shall 
be  carried  out  in  co^ormance  with  the 
American  National  Standard  Safety 
Standard  for  Non-Medical  X-niy  and 
Sealed  Oamma-Ray  Sources,  ANSI 
254.1*1963. 

(2i>  Mechanical  piping  systems — (i) 
General.  The  requirements  of  para¬ 
graphs  (a),  (b).  (d).  (e).  and  (f)  of 
this  section  shall  be  observed. 

(11)  X-ray  inspecacn.  The  use  of 
X-rays  and  radioactive  Isotopes  for  Uie 
ia<;pectlon  of  welded  piping  jomts  shall 
be  in  conformance  wiUi  the  American 
Natic>nal  Standard  Safety  Standard  for 
Non -Medical  X-ray  and  Sealed  Oamma- 
Ray  Sources.  ANSI  254.1-1963. 

(39  FB  23S02.  June  27.  1974.  as  amanOitd  at 
40  FB  23073.  May  28.  19761 
I  1910.253  Soume*(»f  staiHlards. 

See.  Souros 

1910251...  ANEU  248.1-1967.  Safety  tn 
Welding  and  Cutting. 

1910  352...  (a)  KFI'A^1-19«9.  Welding 
and  Cutting  Oxygen  Fuel  Oa* 
Byeiemt. 

(b)  ANSI  r-48 1  1967.  Safety 
in  Welding  and  Cutting. 

(c)  NFPA  61B  1962.  Cutting 
and  We'dlng  Proceesei, 

(d)  41  OFR  60  204  T. 

d  1910.254  Siendards  organitatione. 

Specific  standards  of  the  following  or¬ 
ganizations  have  been  referenced  In  this 
subpart  Copies  of  ttie  referenred  stand¬ 
ards  may  be  obtained  from  the  issuing 
organisations.  The  names  and  addresses 
(M  the  issuing  orgacizaUuns  are  as  fal¬ 
lows' 

(a)  Am^caa  National  Btandards  Inatt- 
tuce  (ANSI),  14S0  Broac'vay.  New  York.  KY 
10018 

<t>)  National  Fire  ProtectloQ  Aaaocietlon, 
I'm  AUatitlc  Avenue.  Boevon,  Maasachusetta 
D2310. 

(c)  Compreaaed  Oat  Asaoriatton.  Inc.,  600 
Fi:tb  Avenue  New  York.  KT  2(036. 

•'di  American  Pvtroieum  Institute.  1801 
K  Street  KW..  Vee))*nxt«>n.  DC  90006 

(e)  Atnerlnaa  WeidlEig  Soctoty.  348  Bast 
47(h  Street.  New  York.  NY  10017. 

(f)  Bubber  ManuTanturere  Aaanolation. 
444  kladiaon  Avenue.  N«rw  Turk.  KT  10022 
|39  FR  23602  June  27.  1974.  aa  aaaeoded  at 
4J  FB  18436.  AprU  28.  1976| 

Subparl  K-  Special  Indusfrias 
%  1910  261  Palp,  paper,  and  paperboard 
mills.  • 

(a>  General  requirements — (1)  Appli¬ 
cation  This  section  applies  to  establish¬ 


ments  where  pulp,  paper,  and  paper- 
board  are  manufactured  and  converted. 
This  section  does  not  apply  to  logging 
and  the  transportation  of  logs  to  pulp, 
paper,  and  paperboard  mills. 

(3)  Standards  incorporated  by  refer^ 
ence.  Standards  covering  Issues  of  ooeu- 
pational  safety  and  health  which  have 
general  application  without  regard  to 
any  specific  industry  are  incorporated  by 
reference  in  paragraphs  (b)  through  (m) 
of  this  section  and  in  subparagraphs  (3) 
and  (4)  of  this  paragraph  and  made  ap- 
pacable  under  this  section.  Such  stand¬ 
ards  shall  be  construed  according  to  the 
rules  set  forth  in  i  1910.5. 

(3)  General  incorporation  of  stand¬ 
ards.  Establishments  subject  to  this  sec¬ 
tion  shall  comply  with  the  following 
standards  of  the  American  Nati<mal 
Standards  Institute: 

(1)  Practice  for  Industrial  Lighting. 
All.l— 1965  iRr-mO). 

(U)  Safety  Requirements  for  Floor 
and  Wall  C^nings,  Railings,  and  Toe 
Boards.  A12.1— 1967. 

(ill)  Scheme  for  the  Identification  of 
Piping  Systems,  A13.1 — 1956. 

(iv)  Safety  Code  for  Portable  Wood 
Ladders.  A14.1— 1968 

(v>  Safety  Code  for  Portable  Metal 
Ladders  A14.3— 1956. 

(vi)  l^fety  Code  for  Fixed  Ladd;.r6. 
A14.S— 1956. 

(vtl)  Safety  Code  for  Elevators. 
Dumbwaiters,  and  Moving  Walks. 
A17  1 — 1985.  Including  Supplements 
A17.1a— 1967.  Al7.1b— 1968,  A17.1o— 

1969,  and  A17  Id— 1970. 

(viU)  Practice  for  the  Inspection  of 
Elevators  (Iiwoector's  Manual).  A17J — 
1960,  Including  Suppelcments  Al7.2a— 
1965  and  A 17  2b— 1967. 

(ix)  Safety  Code  for  Mechanical 
Power-'rransmlsfion  Apparatus,  B15.1— 
1953  (Reaffirmed  1958) 

<x)  Safety  Code  for  Conveyors.  Cable- 
ways,  and  Related  Equipment,  B20.1— 
1957 

(xl)  Safety  Code  for  Crane?.  Derrldcs, 
and  Hoists.  B30.2— 1943  (PeAffirmed 
1952  and  partially  revised  by  B30.2.0— 
1967  and  B30  5— 1968). 

(xll)  Overhead  and  Oant.*y  Cranes. 
B30.2.&— 1967  (Partial  Revision  of 
B3Q  3—1943). 

(xUt)  Oawler,  Locomotive,  and  Truck 
Cranes.  B30  5—1968  (Partial  Revision  of 
B30^1943). 

(xlv)  Power  Piping.  B3M  0— 1967  and 
addenda  B3l.l0a— 1969.  Fuel  Oas  Piping, 
B31B— 1968 


(XV)  Safety  Code  for  Powered  Indus¬ 
trial  Trucks,  BS6.1 — 1069. 

(xvi)  Identification  of  Oas-Mask 
Canisters.  K13.1— 1967. 

(xvil)  Safety  Code  for  Woodworking 
Machinery.  01.1— <1954  (Reaffirmed 
1961). 

(xviU)  Requirements  for  Sanitation 
tn  Places  of  Employment.  24.1 — 1968. 

(XIX)  Safety  Code  for  Ventilation  and 
Operation  of  Open-Surface  Tanks, 
Z9.1*-1951. 

(XX)  Fundamentals  Governing  the  De¬ 
sign  and  Operation  of  Local  Exhaust 
Systwns,  Z9.2 — 1960. 

(xxi)  Preventi<m  of  Sulfur  Flrea  and 
Explosions.  Z13.13 — 1968. 

(xxli)  Method  of  Measurement  of 
Real-Ear  Attenuation  of  Bar  Protectors 
at  Tlireshold.  224.23—1957. 

(xxitl)  Installation  of  Blower  and  Ex¬ 
haust  8>  sterna  for  Dust,  Stock,  and  Vapor 
Removal  or  Conveying.  Z33.1— 1961. 

(xxlv)  8i>eciflcatlons  for  Accident  Pre¬ 
vention  Signs.  ZS5.1— 1968. 

(XXV)  Practice  for  Occupational  and 
Educational  Bye  and  Pace  Protection. 
267  1—1968  (Partial  Revision  of  23.1— 
1959). 

(xx\i)  Practices  for  Respiratory  Pro¬ 
tection.  Z68  3 — 1969. 

(xxvil)  Safety  Requirements  for  In¬ 
dustrial  Head  Protection.  289.1—1969. 

(4)  Other  standards.  The  following 
standards  shall  be  considered  standards 
under  this  section: 

(i)  ASME  Boiler  and  Pressure  Vessel 
Section  VTII,  Unftred  Pressure  Ves¬ 
sels  including  addenda  1969. 

ut)  Building  Exits  Code  for  Life  Safe¬ 
ty  from  Fire.  NTPA 101—1970. 

(til)  Safety  in  the  Handling  and  Use  of 
Explosives.  IME  Pamphlet  No.  17.  July 
I960,  Institute  of  Makers  of  Explosives 
<bi  Safe  procNcfj— (l)  Guards.  AH 
driving  mechanisms.  power-tran8ml««ian 
apparatus,  and  prime  movers  shall  be 
corutructM,  guarded,  and  used  m  con¬ 
formity  with  American  National  Stand¬ 
ard  B15  1—1963  (Reaffirmed  1958). 

(2*  Personal  protective  clothing  and 
e(ni*.pment  Foot  protection,  thln-guards. 
hard  hats,  noise  attenuaiion  devices,  or 
other  i>ersonal  protective  clothing  and 
equipment  shall  be  worn  when  the  extent 
of  th*»  hazard  is  8U<‘h  as  to  warrant  their 
use  Such  equipment  shall  be  worn  when¬ 
ever  spectficaUy  required  bv  other  para¬ 
graphs  ut  this  section.  AU  equipment 
siiall  be  maintained  in  accordance  with 
applicable  American  National  Standards. 
Respirators,  goggles,  and  protective 


masks,  rubber  gloves,  rubber  boots,  and 
other  such  equipment  shall  be  cleaned 
and  disinfected  before  being  used  by  an- 
oUier  employee.  Eye.  head,  respiratory, 
and  ear  protection,  where  specified,  shall 
conform  to  American  National  Stand¬ 
ards  224.23—1957,  287.1—1968.  288.2— 
1969.  and  289  t— 1969. 

(3)  Floors  and  platforms.  Floors,  plat¬ 
forms,  and  work  .surfaces  shall  be  main¬ 
tained  in  accordance  with  American  Na¬ 
tional  Standard  AlS.l— 1967. 

(4)  Lockouts  Devices  such  as  padlocks 
shall  be  provided  for  locking  out  the 
source  of  power  at  the  main  disconnect 
switch.  Before  any  maintenance.  Inspec¬ 
tion.  cleaning,  adjusting,  or  servicing  of 
equipment  (electrical,  mechanical,  or 
other)  that  requires  entrance  Into  or 
close  contact  with  the  machinery  or 
equipment,  the  msdn  power  disconnect 
switch  or  valve,  or  both,  controlling  its 
source  of  power  or  flow  of  material,  shall 
be  locked  out  or  blocked  off  with  pad¬ 
lock.  blank  flange,  or  similar  device. 

(5)  Vessel  entering  Lifelines  and  safe¬ 
ty  harness  shall  be  worn  by  anyone  en¬ 
tering  closed  vessels,  tanks,  chip  bins, 
and  similar  equipment,  and  a  person  shall 
be  stationed  outside  In  a  position  to  han¬ 
dle  the  line  and  to  summon  assistance 
In  case  of  emergency.  The  air  In  the  ves¬ 
sels  shall  be  tested  for  oxygen  deficiency 
and  the  presence  of  both  toxic  and  ex- 
plos.ve  gases  and  vapors,  before  entry 
Into  closed  vessels,  tanks,  etc.,  is  per¬ 
mitted  Self-contained  air-  or  oxygen- 
supply  masks  shail  be  readily  available 
in  case  of  emergency.  Work  shall  not  be 
done  on  equipment  under  conditions 
where  an  Injuiy  would  result  if  a  valve 
were  unexpectedly  opened  or  closed  un¬ 
less  the  valve  has  been  locked  in  a  safe 
position. 

(6)  industrial  power  trucks.  All  indus¬ 
trial  power  truck  operations  shall  con¬ 
form  to  American  National  Standard 
B56.1-1969.  All  forklift  trucks  shaU  be 
provided  with  overhead  guards.  AU 
guards  shall  be  desl^med  in  compliance 
wtln  American  National  Standard 
B66.1 — 1969  Design  requirements  shall 
provide  protection  for  the  liquid  petrole¬ 
um  tank. 

<7)  Emergency  lighting.  Emergency 
lighting  shall  be  provided  wherever  It  is 
neces^ry  for  employees  to  remain  at 
their  machines  or  stations  to  shut  down 
equipment  in  case  of  power  failure. 
Emergency  lighting  shall  be  provided  at 
stairways  and  passageways  or  alsicways 
used  by  employees  lor  emergency  exit 
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In  case  of  power  failure.  Emergency 
lighting  shall  be  provided  In  all  plant 
first  aid  and  medical  facilities. 

(c)  Handling  oad  gtorage  of  pulp- 
aoood  and  pulp  ehip$ — (11  Handling 
pulpuxwd  iDitli  toTkUn  trucks.  Where 
large  forklift  trucks,  or  lift  trucks  with 
clam-iaws,  are  used  In  the  yard,  the  op¬ 
erator's  enclosed  cob  shall  be  provided 
with  an  escape  hatch,  whenever  the 
hydraulic  arm  blocks  escape  through  the 
side  doora 

(2)  Nandlinp  pulptcood  with  crones 
or  stackers.  (1)  Where  locomotive  cranes 
are  used  tor  loading  or  unloading  pulp- 
wood,  the  pulpwood  shall  be  piled  so  as 
to  allow  a  clearance  of  not  less  than  24 
Inches  between  the  pile  and  the  end  of 
the  cab  of  any  locomotive  crane  in  use. 
when  the  ca.*-  Is  turned  In  any  working 
position. 

(U)  The  minimum  distance  of  the 
pulpwood  pile  from  the  centerline  of  a 
standard-gage  track  shall  be  main¬ 
tained  at  not  leas  than  8H  feet. 

(Ill)  Logs  shall  be  plied  In  on  orderly 
and  stable  manner,  with  no  projection 
Into  widkwsys  or  roadways. 

(Ivi  Railroad  cars  shall  not  be  spotted 
on  tracks  adjacent  to  the  locomotive 
cranes  unless  a  24-lnch  clearance  Is 
gialntalned.  as  required  In  subdlvlston 
(II  of  this  subparagraph. 

(V)  The  handling  and  storage  of  other 
materials  shall  conform  to  subdivisions 
<11  and  <ll>  of  this  subparagraph  with 
respect  to  clearance. 

ivli  Eqidpment  and  practices  shall 
conform  to  American  National  Stand¬ 
ards  B30  2— 1943  (Reaffirmed  19521  and 
B30.2.0— 1941. 

(vU)  Personal  protective  equlpoient 
(or  such  uses  as  foot,  head,  and  eye  pro¬ 
tection  shall  be  required  for  workers  on 
a  lob  basis. 

ivlili  No  person  shall  be  permitted  to 
walk  beneath  a  suspended  load,  bucket, 
or  hook. 

<3>  Handling  pulptcood  Irom  ships 
|||  Ladders  and  gangplanks  with  rail¬ 
ings  to  boat  docks  shall  meet  the  re- 
qulremmts  of  American  National  Stand¬ 
ards  A12.1— 1941.  A14.1— 1968.  A14.2— 
1958.  and  AI4.3— 1958.  and  shall  be 
securely  fastened  In  place. 

(Ill  The  hatch  tender  shall  be  re¬ 
quired  to  signal  the  hoisting  engineer 
to  move  the  load  only  after  the  men 
working  In  the  hold  are  In  the  clear. 

I  111  I  The  air  In  the  ship's  hold,  tanks, 
or  closed  vessels  shall  be  tested  for 


oxygen  deficiency  and  (or  both  toxic  and 
explosive  gases  and  vapors. 

(4)  HandUng  pulpwood  trom  Mateart 
and  ttU  other  railway  cars.  (I)  Railroad 
flatcara  for  the  conveyance  of  pulpwood 
losuled  parallel  to  the  length  of  the  car 
shall  be  equipped  with  safety-stake 
pockets. 

(Ill  Where  pulpwood  la  loaded  cross¬ 
wise  on  a  flatcar  sofflcient  stakes  of  slaes 
not  smaller  than  4  by  4  Inches  shall  be 
used  to  prevent  the  load  from  sblfUng. 

(Uli  When  It  Is  necessary  to  cut 
stakes,  those  on  the  unloading  side 
should  be  partially  cut  through  first,  and 
then  the  binder  wires  cut  on  the  oppo¬ 
site  side.  Wire  cutters  equipped  with  long 
extension  handles  shall  be  used.  No  per- 
aoa  shall  be  permitted  along  the  dump¬ 
ing  tide  of  the  car  after  the  stakes  have 
been  cut. 

(Ivl  When  steel  straps  without  stakes 
are  used,  the  steel  straps  shall  be  cut 
from  a  safe  area  to  prevent  employees 
from  being  struck  by  the  falling  logs. 

(v>  Flatcars  and  all  other  ears  shall 
be  chocked  during  unloading.  Where 
equipment  Is  not  provided  with  hand 
brakn,  rail  clamping  chocks  shall  be 
used. 

(vl)  A  derail  shall  be  used  to  prevent 
movement  of  other  rail  equipment  into 
oars  where  persons  are  working. 

(6)  HandUng  pulptoood  from  (racks. 
Ill  Cutting  of  stakes  and  binder  wires 
shall  be  done  In  accordance  with  sub¬ 
paragraph  4(1111  of  this  paragraph. 

(Ill  Where  binder  chain  and  steel 
stakes  are  used,  the  binder  chains  shall 
be  released  and  the  stakes  tripped  from 
the  opposite  side  of  the  load  spillage. 

(Ill  I  Where  binder  chains  and  crane 
slings  are  used,  the  crane  slings  shall  be 
attached  and  taut  before  the  binder 
chains  are  released  The  booker  shall  see 
that  the  helper  la  clesu-  before  signaling 
(or  the  movement  of  the  load 

(81  Handling  pulp  chips  from  railway 
cart.  (II  All  cars  shall  be  securely  fas¬ 
tened  In  place  and  all  employees  In  the 
clear  before  dumping  Is  started. 

(Ill  Personal  protective  equipment  for 
such  uses  as  foot.  head,  and  eye  protec¬ 
tion  shall  be  provided,  and  employees 
shall  wear  the  equipment  when  working 
In  the  woodyard.  Ear  protection  shall  be 
provided  when  the  noise  level  may  be 
harmful. 

(1)  Handling  pulp  chips  from  trueke 
and  trailers.  (1)  All  trucks  and  trailers 
shall  be  securely  fastened  In  iilace  and 


an  employees  in  the  clear  before 
dumping  Is  started. 

(Ill  Personal  protective  equipment 
ibaU  be  In  accordance  with  subparagraph 
(81  (111  of  this  paragraph. 

(81  Crowes.  (11  Crime  boom  and  load 
capacities  as  apeclfled  by  the  manufac¬ 
turer  abaU  be  posted  tai  the  cab  of  the 
eraiM  m  accordance  with  American  Na- 
UoDOl  Standards  B30.3— 1948  (reaffirmed 
19881  and  B30  J.0— 1981. 

(Ill  A  safety  device  such  as  a  heavy 
chain  or  cable  at  least  equal  In  strength 
to  the  lifting  cables  ehaii  be  fastened  to 
the  boom  and  to  the  frame  of  the  boom 
crane  (If  R  is  other  than  locomotlvei  at 
the  base  Alternatively,  a  telescoping 
safety  device  shall  be  fastened  to  the 
boom  and  to  the  cab  frame,  so  as  to 
prevent  the  boom  from  snapping  back 
over  the  cab  In  the  event  of  lifting  cable 
breakage. 

(im  A  crone  shall  not  be  operated 
where  any  part  thereof  may  come  within 
10  feet  of  overhead  powsrllnes  (or  other 
overhead  obstnictlooai  unless  the  power¬ 
lines  have  been  deenergised.  The  boom 
shall  be  painted  bright  yellow  from  and 
Including  the  head  sheave  to  a  point  8 
feet  dovz-n  the  boom  towards  the  e^. 

(IV)  Standard  signals  for  the  opera- 
tkm  of  cranes  shall  be  sstabllahed  (or  all 
movements  of  the  crane.  In  accordance 
with  American  National  Standards 
B30.2— 1943  (reaffirmed  1988)  and 
B30.3.0— 1981. 

(V)  Only  one  member  of  the  crew  Shan 
be  authorlaed  to  give  signals  to  the  crane 
operator. 

(vl)  All  cranes  shall  be  equipped  with 
a  suitable  warning  device  suidi  as  a  bom 
or  whistle. 

(vui  A  sheave  guard  shall  be  provided 
beneath  the  head  sheave  of  the  boom. 

(9)  TraSle  warning  sfpns  or  tignalt. 

(1)  A  flagman  shall  direct  the  movement 
of  cranes  or  locomotives  being  moved 
across  railroad  tracks  or  mada  and  at 
any  points  where  the  vislan  of  the  opera¬ 
tor  Is  restricted  The  flagman  must  si- 
ways  remain  m  sight  of  the  operator 
when  the  crane  or  locomotive  Is  In  mo¬ 
tion.  The  blue  flag  policy  shall  be  used  to 
mark  stationary  cars  day  and  night.  This 
policy  shall  Include  marking  the  track 
In  advance  of  the  spotted  ears  (flag  for 
daytime,  light  (or  darkness) . 

(II)  After  cars  are  spotted  for  loading 
or  unloading,  warning  flags  or  signs  shall 
be  placed  In  the  center  of  the  track  at 


least  58  (eat  away  from  the  cars  and  a 
derail  set  to  protect  workmen  In  Uie  ear. 

(18)  lOunUnation.  Artlllelal  Illumina¬ 
tion  shall  be  provided  when  loading  or 
unloading  Is  performsd  after  dark.  In 
accordance  with  American  National 
Standard  Alld— 1885  (R— 1918) . 

(11)  Bridge  or  dock  platen.  The  eon- 
strucUon  and  use  cf  brliln  or  dock  plates 
shall  conform  to  requirements  rf  Ameri¬ 
can  National  Standard  B54J— 1989. 

(12)  Barking  deoieen.  When  tiarUvig 
drums  are  employed  In  the  ya^  the 
requirements  of  psuagraph  (s>(13)  of 
this  aectlan  ahaU  apply. 

(IS)  Hand  tooU.  Handles  of  wood 
books  Shan  bs  locked  to  the  shank  to 
prevent  them  trom  rotating. 

(14)  Remooal  ot  pulpwood.  (1)  The 
ends  of  a  woodpile  shall  be  properly 
sloped  and  eross-tlerad  into  the  pUs.  Bp- 
right  poles  ahaU  not  be  omd  at  the  «"<«■ 
of  woodpUes.  To  knock  down  wood  from 
the  woodpile,  mechanical  ecnupmait  shall 
bs  used  to  permit  employess  to  k^  In 
the  clear  of  loosened  wood. 

(11)  If  dynamite  Is  used  to  loosen  the 
pile,  only  authorised  persoonsl  «h«ii  be 
permitted  to  handle  and  discharge  the 
explosive.  An  tiectrlc  detonator  la  pref¬ 
erable  tor  firing ;  If  a  fuse  Is  used.  It  ■I'an 
be  an  approved  safety  fuse  with  a  burn¬ 
ing  rate  ot  not  less  than  128  seconds  per 
yard  and  a  minimnm  length  of  8  feet. 
In  accordance  srtth  Safety  In  the  Han¬ 
dling  and  Use  of  Explosives,  Hfl  Pam¬ 
phlet  No.  11,  July  1888. 

(15)  Self  conoeyors.  (I)  The  sides  ot 
the  conveyor  shall  be  constructed  so  that 
the  wood  will  not  (all  off. 

(II)  Where  conveyors  crass  passage¬ 
ways  or  roadways,  a  horizontal  platfoim 
shall  be  provided  under  the  conveyor  ex¬ 
tending  out  from  the  sides  of  the  con¬ 
veyor  a  distance  equal  to  IVk  times  the 
length  of  the  wood  bandied.  The  plat¬ 
form  shaU  extend  the  width  of  the  rood 
plus  2  feet  on  each  side  and  «h«ii  be  kept 
free  of  wood  and  rubbish.  The  edges  of 
the  platform  shall  bs  provided  with  toe- 
boards  or  other  protection  to  prevent 
wood  from  falling.  In  accordance  with 
American  National  Standard  A12.1 — 
1981. 

(III)  All  conveyors  for  pulpwood  siiaii 
have  the  inrunnlng  nips  bstween  ehstw 
and  sprockets  guarded:  also,  turning 
drums  shaU  be  guarded. 

(iv)  Every  belt  conveyor  sh»i)  have  an 
emergency  stop  cable  extending  tbs 
length  of  the  imnveyor  so  that  It  may  be 
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stopped  from  any  location  along  the  line,  row.  The  face  of  each  chock  should  be 

or  conveniently  located  stop  buttons  formed  on  a  radius  to  conform  to  the 

within  18  feet  of  each  work  station.  In  average  roll  size  In  use.  Where  pulp  and 

accordance  with  American  National  paper  ndls  are  stored  on  smooth  floors  In 

Standard  B28.1 — 1951.  processing  areas,  rubber  chocks  with 

(18)  Signs.  Where  conveyors  cross  wooden  core  shall  be  used, 

walkways  or  roadways  In  the  yards,  signs  (111)  When  rolls  are  decked  two  ot 
reading  “Danger — Overhead  Conveyor"  more  high,  the  bottom  rolls  shall  be 
or  an  equivalent  warning  shall  be  chocked  on  each  side  to  prevent  shifting 

erected.  In  accordance  with  American  In  either  dlrectlcm. 

Nattonal  Standard  Z35.1— 1988.  (Iv)  A  supply  ot  portable  roll  chocks 

(d)  Handling  and  itorage  ot  raw  ma-  should  be  available  to  be  used  where 

teriali  other  than  pulpwood  or  pulp  there  sue  gape  In  the  bottom  row  of  rolls, 

chips — (1)  Pertonal  protective  equip-  I  miaee  should  be  as  light  as  possible  while 
ment.  (I)  Whenever  possible,  all  dust,  |  suil  providing  maximum  blocking  gffectl 
fumes,  and  gases  Incident  to  handling  (a)  Preparing  pulpwood — (1)  Gang 


materials  shall  be  c(mtrolled  at  the 
source.  In  accordance  with  American 
NaUonal  Standard  Z8.3— 1888.  Where 
control  at  the  source  Is  not  possible,  res¬ 
pirators  with  goggles  or  protective  masks 
shall  be  provided,  and  ertmloyees  shall 
wear  them  when  handling  alum,  clay, 
soda  ash,  lime,  bleach  powder,  sulfiu', 
chlorine,  and  similar  materials,  and 
when  opening  rag  bales. 

(11)  When  handling  liquid  add  or  al¬ 
kali,  workmen  shall  be  provided  with 
approved  eye  and  (ace  protection  and 
protective  clothing.  In  accordance  with 
American  National  Standard  Z81.1 — 
1988. 

(2)  Clearance.  (1)  When  materials 
are  being  piled  Inside  a  building  and 
upon  platfoims,  an  aisle  clearance  at 
least  3  feet  greater  than  the  widest  truck 
In  use  shall  be  provided. 

(II)  Baled  paper  and  rags  stored  In¬ 
side  a  bulldliig  shall  not  be  piled  closer 
than  18  Inches  to  walls,  partitions,  or 
sprinkler  heads. 

(3)  Piling  and  unpding  pulp.  (1)  Piles 
of  wet  lap  pulp  (unless  pallettzed)  shall 
be  steppi^  back  one-half  the  width  of 
the  sheet  (or  each  8  feet  of  pile  height. 
Sheets  of  pulp  shall  be  Interlapped  to 
make  the  pile  secure.  Pulp  shall  not  be 
piled  over  pipelines  to  Jeopardize  pipes, 
or  so  as  to  cause  overlaarllnc  of  floors, 
or  to  within  18  Inches  below  sprinkler 
beads. 

(U)  Piles  of  pulp  shall  not  be  under¬ 
mined  when  being  implied. 

(III)  Floor  capacities  shall  be  clearly 
marked  on  all  floors. 

(4)  Chocking  rOUt.  (1)  Where  pulp  or 
paper  rolls  are  of  uniform  size,  cribbing 
should  be  constructed  to  keep  rolls  from 
moving. 

(11)  Where  rolls  are  pyramided  two  or 
more  high,  chocks  shall  be  Installed  be¬ 
tween  each  roll  on  the  floor  and  at  every 


and  tlather  sawn.  A  guard  shall  be  pro¬ 
vided  In  front  of  all  gang  and  slasher 
saws  to  protect  workers  from  wood 
thrown  by  saws.  A  guard  shall  be  placed 
ov6r  tell  sDrockets. 

(2)  Slather  tablet,  flaws  shall  be 
stopped  and  power  switches  shall  be 
locked  out  and  tagged  whenever  It  Is 
necessary  for  any  person  to  be  (m  the 
slasher  table. 

(3)  Slather  drive  belts,  pullevs,  and 
thaftt.  All  belts,  pulleys,  and  shafts  shall 
be  guarded  In  accordance  with  Ameri¬ 
can  National  Standard  BlS.l — 1955  (Re¬ 
affirmed  1958). 

(4)  Runway  to  the  tack  ladder.  The 
runway  from  the  pond  or  unloading  dock 
to  the  table  shall  be  protected  with 
standard  handrails  and  toeboards.  In¬ 
clined  porticms  shall  have  cleats  or  equiv¬ 
alent  nonsllp  surfacing.  In  accordance 
with  American  National  Standard 
A12.1 — 1981.  Protective  equipment  shall 
be  provided  for  persons  working  over 
water. 

(5)  Ouardt  below  table.  Where  not 
protected  by  the  frame  of  the  machine, 
the  underside  of  the  slasher  saws  shall  be 
enclosed  with  guards. 

(8)  Conoevort.  The  requirements  ot 
paragraph  (o)(15)(lv)  of  this  section 
shall  apply. 

(7)  Circular  saws  (not  tlather  saws) . 
Saws  Shan  be  provided  with  standard 
guards,  m  accordance  with  American 
National  Standard  81.1 — 1954  (Reaf¬ 
firmed  1981). 

(8)  Barker  teed.  Each  barker  shaU  be 
equipped  with  a  feed  and  turnover  device 
which  will  make  It  unnecessary  tor  the 
operator  to  hold  a  bolt  or  log  by  hand 
during  the  barking  operation.  Eye,  ear, 
and  bead  protection  shaU  be  provided  tor 
the  operator.  In  accordance  with  para¬ 
graph  (b)  (2)  of  this  section. 


(9)  Ouardt.  A  guard  shall  be  InstaUed 
around  barkers  to  confine  flying  parti¬ 
cles,  m  accordance  with  American  Na¬ 
tional  Standard  B)5.1 — 1953  (Reaffirmed 
1958). 

(18)  Stops.  AU ntrol  devices  ShaU  be 
lacked  out  and  Ugged  when  knives  are 
being  changed. 

(11)  Speed  governor.  Water  wheels, 
when  directly  connected  to  barker  disks 
or  grinders,  shaU  be  provided  with  speed 
governors.  If  operate  with  gate  .wide 
open. 

(12)  Continuous  barking  drumt.  (1) 
When  platforms  or  floors  aUow  access  to 
the  sldM  of  the  drums,  a  standard  raUing 
ShaU  be  constructed  around  the  drums. 
When  two  or  more  drums  are  arranged 
side  by  side,  proper  walkways  with  stard- 
ard  bandrai'is  shall  be  provided  betw<^ 
each  set,  m  accordance  with  paragraph 
(b)  (3)  of  this  .section. 

(11)  Sprocket  and  chains,  gears,  and 
tnmnlons  shall  have  standard  guards.  In 
(Kcordance  with  paragraph  (b)(l>  of 
this  section. 

(Ul)  Whenever  It  becomes  necessary 
for  a  workman  to  go  within  a  drum,  the 
driving  mechanism  shaU  be  locked  and 
tagged,  at  the  mam  disconnect  switch,  m 
accordance  with  paragraph  (b)(4)  of 
this  section. 

(13)  Intermittent  barking  drumt.  In 
addition  to  motor  switch,  clutch,  belt 
shifter,  or  other  power  disconnecting  de¬ 
vice.  Intermittent  barking  drums  shall  be 
equipped  with  a  device  which  may  be 
lacked  to  prevent  the  drum  from  moving 
while  It  Is  being  emptied  or  filled. 

(14)  Hydraulic  barken.  Hydraulic 
barkers  shall  be  enclosed  with  strong 
baffles  at  the  Inlet  and  the  outlet.  The  op¬ 
erator  shall  be  protected  by  at  least  flve- 
ply  laminated  glass. 

(15)  Splitter  block.  The  block  upon  or 
against  which  the  wood  Is  rested  shaU 
have  a  corrugated  surface  or  other 
means  provided  that  the  wood  wlU  not 
slip.  Wood  to  be  spUt.  and  also  the  split¬ 
ting  block.  shaU  be  free  of  Ice,  snow,  or 
chips.  The  operator  shall  be  provided 
with  eye  and  foot  protecUon.  A  clear  and 
unobstructed  view  shall  be  mamtalned 
between  equipment  and  workers  aroimd 
the  block  and  the  workers’  help  area. 

(18)  Power  control.  Power  for  the  op¬ 
eration  ot  the  splitter  shall  be  controUed 
by  a  clutch  or  equivalent  device. 

(11)  Knot  cleanert.  The  operators  of 
knot  cleaners  of  the  woodpecker  type 
shall  wear  eye  protection  equipment. 


Knot  cleaners  of  the  woodpecker  type 
should  be  enclosed  to  protect  passeizby 
from  flying  chips. 

(18)  Chipper  spout.  Tbs  feed  system 
to  the  chipper  spout  shaU  be  arranged 
m  such  a  way  that  the  operator  does  not 
stand  m  a  direct  line  with  the  chipper 
spout  AU  chipper  spouts  sbaU  be  en¬ 
closed  to  a  bel^t  of  at  least  42  Inches 
from  the  floor  or  operator’s  platform. 
If  practical,  a  mirror  should  be  InstaUed 
to  enable  the  chipper  feeder  to  see  the 
chute.  When  other  protection  Is  not  suf¬ 
ficient  the  operator  shall  wear  a  safety 
belt  line.  ’The  safety  belt  line  shall  be 
fastened  in  such  a  manner  as  to  make 
It  impossible  tor  the  operator  to  faU 
Into  the  throat  of  the  chipper.  Ear  pro¬ 
tection  equipment  shall  be  worn  by  the 
operator  and  others  In  the  Immediate 
area  If  there  Is  any  possibility  that  the 
noise  level  may  be  harmful  (see  1 1918.- 
95). 

(19)  Carrieirs /or  knifes.  Carriers  ShaU 
be  provided  and  used  (or  transportatiim 
of  knives. 

(t)  Rag  and  old  paper  preparation — 
(1)  Ripping  and  trimming  tools.  (1) 
Rand  knives  and  scissors  shaU  have 
blunt  points.  shaU  be  fastened  to  the 
table  with  chain  or  thong,  and  sh^  not 
be  carried  on  the  person  but  placed 
safely  In  racks  or  sheaths  when  not  In 
use. 

(U)  Band  knives  and  sharpening 
steels  ShaU  be  provided  with  guards  at 
the  Junction  of  the  handle  and  the 
blade. 

(2)  Shredden,  cuUert,  and  dusters. 
(I)  Rotating  heads  or  cyUnders  shaU  be 
completely  enclosed  except  tor  an  open¬ 
ing  at  the  feed  side  sufficient  to  permit 
only  the  entry  of  stock.  ’The  enclosure 
ShaU  extend  over  the  top  of  the  feed 
roUs.  It  ShaU  be  constructed  eltha  ot 
solid  material  or  with  mesh  or  openings 
not  exceeding  one-half  Inch  and  sub¬ 
stantial  enough  to  contain  flying  par¬ 
ticles  and  prevent  accidental  ccmtact 
with  moving  parts.  ’The  enclosure  shaU 
be  bolted  or  locked  Into  place. 

(U)  A  smooth-pivoted  Idler  roU  rest¬ 
ing  on  the  stock  or  feed  table  shall  be 
provided  In  front  of  feed  roUs  except 
when  arrangements  prevent  the  operator 
from  standmg  closer  than  38  Inches  to 
any  part  of  the  feed  roUs. 

(lU)  Any  manually  fed  cutter,  shred¬ 
der,  or  duster  shaU  be  provided  with  an 
l<Uer  roU  as  per  subdlvlston  (ID  of  thle 
subparagraph  or  the  operator  shaU  use 
special  band-feeding  tools. 
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(Iv)  Hoods  of  cutters,  shredders,  ond 
dusters  sludl  hove  exheuet  yentHotlon. 
to  accordenoe  with  Amerlcon  Nattoxtol 
StsruUrdZ9.2 — !•••. 

(3)  Blowers.  (1)  Blowers  used  for 
transporttn*  rass  ihaU  be  provided  aith 
feed  hoppers  havloc  outer  edges  located 
not  less  than  4S  Inches  from  the  fan. 

(11)  The  arrangement  of  the  blower 
discharge  ouUeto  and  work  areas  shall 
be  such  as  to  prevent  material  from 
falling  on  workers. 

(4)  Conoeiron.  Conveyors  and  con> 
veyor  drive  belte  and  pulle>a  shaU  be 
fully  enclosed  or.  If  open  and  within  7 
feet  of  the  floor,  shall  be  constructed 
and  guarded  In  accordance  with  para> 
graph  (c)  <  15)  of  this  section  and  Amer> 
lean  National  Standards  315.1—1953 
(Reaffirmed  1950)  and  B20.1 — 1957. 

(5)  D'jst.  Measures  for  the  control  of 
dust  shall  be  provided,  tn  accordance  with 
American  National  Standards  ZS3.1— 
1961,  Z«7.1— 19W.  and  ZMJt— 1969. 

(6)  Raa  cookert.  <1>  When  cleaning. 
Inspection,  or  other  work  requires  that 
persons  enter  rag  cookers,  all  steam  and 
water  valves,  or  other  control  devleea. 
shall  be  locked  and  tagged  In  the  closed 
or  “otr  position.  Blank  flanging  of  iripe- 
lines  Is  acceptable  In  place  of  closed  and 
locked  valves. 

(U)  When  deanlng.  Inspection,  or 
other  work  requires  that  persems  must 
enter  the  cooker,  one  person  shall  be 
sUttoned  outside  In  a  position  to  ob- 
serve  and  assist  in  case  of  emergency. 
In  accordance  with  paragraph  (b)  (5)  of 
this  section. 

(ill)  Supplied  air  respirators  should  be 
worn  by  persons  when  spreading  mate¬ 
rial  Inside  cookers. 

<iv)  Rag  co(4ten  shall  be  provided  with 
safety  valves  In  accordance  with  the 
ASME  Boiler  and  Pressure  Vessel  Code. 
Section  vm.  Unflred  Pressure  Vessels— 
1968.  With  Addenda. 

<g)  Chemical  processes  of  maWna 
ptilp— (1)  Sulfur  burners.  (1)  Sulfur- 
burner  houses  shall  be  safely  and  ade¬ 
quately  ventilated,  arul  every  precaution 
shall  be  taken  to  guard  against  dust  ex¬ 
plosion  hazards  and  Area.  In  accordance 
with  American  National  Standards 
Z9.2— 1960  and  Z12.12— 1968. 

(11)  Noa^parklng  tools  and  equipment 
shall  be  used  tn  handling  dry  sulfur. 

(iil)  Sulfur  storage  bins  shall  be  kept 
free  of  sulfur  dust  accumulatioo.  and 
buildings  should  be  designed  with  explo¬ 
sion  relief,  in  accordance  with  American 
National  Stimdard  Z9.2 — 1960 


(tv)  Electrical  equipment  shall  be  of 
the  explosion-proof  type.  In  accordance 
with  the  requirements  of  If  1910.322 
through  1910.329. 

(V)  Sulfur-melting  equipment  shall  not 
be  located  in  the  burner  room. 

(2)  Protection  for  employees  (odd 
plantti .  (1)  Oas  masks,  fitted  with  canis¬ 
ters  containing  absorbents  for  the  par¬ 
ticular  adds,  gases,  or  mists  Involved, 
shall  be  provided  for  employees  of  the 
acid  department. 

(II)  Supplied  air  respirators  shall  be 
strategically  located  for  emergency  and 
rescue  use. 

(III)  During  Inspection.  retMdrs.  or 
maintenance  of  acid  towers,  the  work¬ 
man  ahall  be  provided  with  eye  protec¬ 
tion.  a  supplM  air  respirator,  a  safety 
belt,  and  an  attached  Ufellne.  The  line 
shall  be  extended  to  an  attendant  sta¬ 
tioned  outside  the  tower  opening. 

(3>  Acid  tower  gtructure.  Outside  ele¬ 
vators  shall  be  Inspected  dally  during 
winter  months  when  loe  materially 
affects  safety.  Elevators,  runways,  stairs, 
etc.,  for  the  acid  tower  i^all  be  Inspected 
monthly  for  defects  that  may  occur  be¬ 
cause  of  exposure  to  acid  or  corrosive 
gases. 

(4)  Tanks  (acid).  (1)  Tanks  shall  be 
free  of  acid  and  shall  be  washed  out  with 
water,  and  fresh  air  shall  be  blown  into 
them  before  allowing  men  to  enter.  Men 
entering  the  tanks  ^all  be  provided* 
with  supplied  air  respirators,  lifebelts, 
and  attached  lifelines. 

(U)  A  man  shall  be  stationed  outside 
to  summon  assistance  If  necessary.  All 
intake  valves  to  a  tank  shall  be  blanked 
off  or  disconnected. 

(5)  Clofhifta.  Where  lime  slaking  takes 
place,  employees  shall  be  provided  with 
rubber  boots,  rubber  gloves,  protective 
aprons,  and  eye  protection.  A  deluge 
shower  and  eye  fountain  shall  be  pro¬ 
vided  to  flush  the  skin  and  eyes  to 
counteract  Ume  or  acid  bums. 

<6)  Lead  httmino.  When  lead  burning 
is  being  done  within  tanks,  fresh  air  shall 
be  forced  Into  the  tanks  so  that  fresh  aU 
will  reach  the  face  of  the  worker  first 
and  the  dlreeticn  of  the  current  will 
never  be  from  the  source  of  the  fumes 
toward  the  face  of  the  workers  Supplied 
air  respirators  (constant-flow  type)  shall 
be  provided. 

(7)  Hoops  for  add  storage  tank* 
Hoops  of  tanks  shall  be  made  of  ro^ 
rather  than  flat  strips  and  shall  be  safely 
maintained  by  scheduled  Inspections 


(g)  Chip  and  sawdtist  bens.  Steam  or 
compressed-air  lances,  or  other  faclUttes. 
■hall  be  used  for  breaking  down  the 
arches  caused  by  lamming  In  chip  lofts. 
No  worker  shall  be  permitted  to  enter  a 
bio  unless  provided  with  a  safe^  belt, 
with  line  attached,  and  an  attendant  sta¬ 
tioned  at  the  bln  to  summon  assistance 

(9)  Exits  <dige$ter  building).  At  least 
one  unob.«itriieted  exit  at  each  end  of  the 
room  shall  be  provided  on  each  floor  of  a 
digester  building. 

(10)  Gas  masks  (dlpcsfer  building). 
Qas  masks  shall  be  available.  These 
masks  shall  furnish  adequate  proteetion 
against  sulfuroos  acid  and  chlorine 
gases,  and  shall  be  Inspected  and  tested 
at  frequent  Intervala.  not  to  exceed  1 
month.  In  accordance  with  American 
National  Standards  Z87.1 — lt)68.  and 
Z88.2— 1969. 

(U)  Elevators.  (1)  Elevatora  ahall  be 
constructed  In  accordance  with  Ameri¬ 
can  National  Standard  A17. 1-1966. 

(11)  Elevators  shall  be  equipped  with 
gas  masks  for  the  maximum  number  of 
passengers. 

(ill)  Elevators  shall  be  equipped  with 
an  alarm  system  to  advise  of  failure. 

(12)  Blowot  valves  and  piping.  (1) 
The  biowoff  valve  of  a  digester  shall  be 
arranged  so  as  to  be  operated  from 
another  room,  remote  from  safety  vsJves. 

(U)  Throu^  bolts  Instead  of  eap  bolts 
shall  be  used  on  all  digester  plirtags. 

(lU)  Heavy  duty  pipe,  valves,  and  fit¬ 
tings  shall  be  used  between  the  digester 
and  blow  pit  These  valves,  fltttngs.  and 
pipes  shall  be  Inspected  at  least  semi¬ 
annually  to  determine  the  degree  of  de¬ 
terioration  and  should  be  replaced  when 
necessary. 

(Iv)  Digester  blow  valves  shall  be 
pinned  or  lodced  In  closed  position 
throughout  the  entire  cooking  period 

(13)  Blow  pits  and  blow  tanks.  (1) 
Blow-pit  openings  shall  be  preferably  on 
the  side  of  the  pit  Instead  of  on  top 
When  located  on  top.  openings  shall  be 
as  small  as  possible  and  shall  be  pro¬ 
vided  with  railings.  In  accordance  with 
American  National  Standard  A12.I— 
1967 

(11)  A  spedatly  constructed  ladder 
shali  be  used  for  access  to  blow  pits,  to 
be  coactructed  so  that  the  door  of  the 
blow  pit  cannot  be  closed  when  the  lad¬ 
der  Is  In  place;  oUier  means  shall  be 
provided  to  prevent  the  closing  of  the 
pit  door  when  anyone  Is  in  the  pit. 

(ill)  A  signal^  devloe  sh^  be  In¬ 
stalled  In  the  digester  and  biow-plt 


rooms  and  chip  bins  to  be  operated  as  a 
warning  before  and  while  digesters  are 
being  blown. 

<lv)  Blow-pit  hoops  be  main¬ 

tained  In  a  safe  condition. 

(14)  Blowing  digester.  (1)  Biowoff 
valves  shall  be  opened  slowly. 

(U)  After  the  digester  has  started  to 
be  blown,  the  biowoff  valve  shall  be  left 
open,  and  the  hand  plate  shall  not  be 
removed  until  the  digester  cook  signals 
the  blow-pit  man  that  the  bl<^  Is  com¬ 
pleted.  iVhMiever  it  becomes  necessary 
to  remove  the  hand  plate  to  clear  stoek. 
ope<wtor8  shall  wear  ^  protection 
equipment  and  protective  nothing  to 
gua^  against  bums  from  hoi  stoek. 

(Ill)  Means  shall  be  provided  whereby 
the  digester  cook  shall  signal  the  man 
In  the  chip  bln  before  starting  to  load 
the  digester. 

(Iv)  When  a  digester  la  to  be  blown, 
or  Is  blowing,  red  warning  lights  stoidd 
be  lighted,  and  these  warning  lights 
should  be  located  in  such  a  manner  as 
to  alert  all  personnel  to  leave  whose 
duties  do  not  require  them  to  be  In  the 
Vicinity  of  the  digester  dorlv  this 
operation. 

(15)  Inspecting  and  repairing  di¬ 
gester.  (1)  Valves  controlling  lines  lead¬ 
ing  Into  a  digester  shall  be  locked  out 
and  tagged  The  keys  to  the  locks  shali 
be  In  the  possessKm  of  a  person  or  per¬ 
sons  doing  the  Inspecting  or  making 
repairs 

(ID  Fresh  a:r  «hall  be  blown  mto  the 
digester  constantly  while  worfcm<ri  are 
Inside.  Supplied  air  respirators  shall  be 
available  in  tne  event  the  fresh  alx 
supply  (alls  or  is  inadequate 

(lU)  No  inspector  shall  enter  a  di¬ 
gester  unless  a  Ufellne  Is  securely 
fastened  to  his  body  by  means  of  a  safety 
belt  and  at  least  one  other  experienced 
employee  is  stationed  outside  the  digester 
to  handle  the  line  and  to  summon  assist¬ 
ance.  All  ladders  and  lifelines  shall  be 
Inspected  before  each  use. 

(tv)  The  concmtratlon  of  lead  dust  in 
the  air  shall  not  exceed  the  limits  sped- 
fled  in  i  1910.1000. 

(V)  All  employees  entering  digesters 
for  inspection  or  repair  work  shall  be 
provided  with  protective  headgear.  Eye 
protection  and  dust  masks  shaU  be  pro¬ 
vided  to  workmen  while  the  old  brick 
lining  Is  being  removed.  In  accordance 
with  American  National  Btandardt. 
287  1^1968.  7.88  2—1969.  and  Z99.1— 
1969 


Chapter  XVII — OccupaHonol  Safety  and  Health  Admin. 


(vl)  Sanitary  facilities  shall  be  pro¬ 
vided  as  sitecifled  in  American  National 
Standard  Z4  1—1968. 

(16)  Pressure  tanfrs -accumulator s 
acid),  (i)  Safety  regulations  governing 
Inspection  and  remUiing  of  pressure 
tanks-accumutetors  (acid)  shall  be  the 
same  ss  those  specified  In  subparagraph 
<  IS)  of  ihib  paragraph. 

(il»  The  pressure  tanka-accumulators 
shall  be  inspected  twice  annually  (Bee 
the  ASME  Boiler  and  Preosure  Vessel 
Code.  Section  VIII.  Unfired  Pressure 
Vessels — 1966.  with  Addenda.) 

<17)  Pressure  vessels  (safety  devices) 

«1)  A  safety  valve  shall  be  instaUed  in  a 
separate  line  from  each  pressure  vessel; 
no  hand  valve  shaU  be  InstaUed  between 
this  safety  valve  and  the  pressure  vessel. 
Safety  valves  shaU  be  checked  between 
each  cook  to  be  sure  they  have  not  be¬ 
come  plugged  or  corroded  to  the  point  of 
being  inoperative.  (See  the  ASME  Boiler 
•ind  Pressure  Vessel  Code,  Section  Vui. 
Unflred  Pressure  Vessels— 1968,  with 
Addenda.) 

(11)  AH  safety  devices  ^aU  conform 
to  Paragraph  U-2  In  the  ASME  Boiler 
and  Pressure  Vessel  Code.  Section  Vin. 
Unflred  Pressure  Vessels— 1966.  with 
Addenda 

(18>  Miscellaneous.  Insofar  as  the 
procfsse*^  ot  tne  sulfate  and  aoda  opera¬ 
tions  are  similar  to  those  of  the  sulfite 
processes,  the  standard  of  subparagraphs 
‘  1 )  thiough  (17)  of  this  paragraph  shall 
apply. 

(1)  Quick  operating  showers,  bubblers, 
etc  .  shall  be  available  for  emergency  use 
in  case  of  caustic  soda  bums. 

(ID  Rotary  tenders,  smelter  operators, 
and  XtiOi-e  cleaning  smelt  spouts  tiiall  be 
provided  with  eye  protection  equipment 
(fitted  with  lenses  that  filter  out  the 
harmful  ray*s  emanating  from  the  light 
source)  when  actively  engaged  In  their 
duties.  In  accordance  with  American 
Natioral  Standard  Z97.1— 1966 

(lU)  Heavy-duty  pipe,  valves,  and 
fittings  shall  be  used  between  digester 
and  blow  {dt.  ITiese  tiULil  be  inspected 
at  least  semiannually  to  determine  the 
degree  of  deterioration  and  repaired  or 
replaced  when  necessary,  in  accordance 
with  American  National  Standards 
B31  1— 1955,  BSl.U— 1963.  B31.1.0— 

1967.  and  B31.2— 1968 
(Iv)  Smelt-dissolving  tanks  shaU  be 
covered  and  the  cov^  kept  closed,  except 
when  samples  are  being  taken. 

(V)  Smelt  tanks  shall  be  provided 
with  vent  stacks  and  explosion  doors,  tn 


accordance  with  American  National 
Standard  Z9.1 — 1951. 

(19)  Blow  lines.  (1)  Bach  digester 
should  have  two  Independent  “gas-off 
lines  and  a  reducing  valve  in  the  high- 
pressure  steam  line  with  a  safety  valve 
between  the  digester  and  the  reducing 
valve.  Two  gas-off  lines  are  recommended 
so  that  If  one  plugs  with  pulp,  the  othei 
may  be  used,  and  the  ha*<eard  of  un¬ 
plugging  with  the  dleester  under  pres¬ 
sure  overcome.  With  the  installation  of 
a  reducing  valve  and  a  safety  valve,  it  is 
improbable  that  pressure  will  exceed  the 
maximum  allowable  working  pressure  of 
the  digc.ster 

(U)  Where  the  blow-off  lines  from  sev¬ 
eral  digesters  lead  Into  one  pipe,  the 
handles  of  all  cocks  should  be  set  uni¬ 
formly.  or  some  equivalent  arrangement 
should  be  provided  so  that  a  man  can 
see  at  a  glance  whether  all  cocks  arc  set 
right  or  not.  If  valves  instead  of  cocks  arc 
provided,  a  type  with  a  rising  spindle 
should  be  used. 

(Ill)  When  blow  lines  from  more  than 
one  digester  lead  Into  one  pipe,  the  cock 
or  valve  of  the  blow  line  frmn  the  tank 
betng  Inspected  or  repaired  ahall  be 
locked  or  tagged  out,  or  the  line  shall  be 
disconnected  and  blocked  off. 

(20)  Furnace  room.  Exhaust  ventUa- 
llon  shall  be  provided  where  niter  cake 
Is  fed  Into  a  rotary  furnace  and  shall  be 
so  designed  and  maintained  as  to  keep 
the  concentration  of  Ixydrogen  sulflde 
gas  below  the  perts  per  million  listed  tn 
4  1910  1000. 

(21)  Inspection  and  repair  of  tanks 
All  piping  leading  to  tanks  shall  be 
blanked  off  or  valved  and  locked  or 
tagged  Any  lines  to  sewers  shaU  be 
blanked  off  to  protect  workers  from  air 
contaminants 

.  (22)  Welding.  Welding  on  blow  tanks, 
accumulator  tanks,  or  any  other  vessels 
where  turpentine  vapor  or  other  com¬ 
bustible  vapor  could  gather  shaU  oe  done 
only  after  the  vessel  has  been  com¬ 
pletely  purged  of  fumes.  Fresh  air  ahall 
be  suppUed  workers  inside  of  vessels. 

(23>  Turpentine  systems  and  storage 
tanks.  Non^^parklng  tools  and  ground 
hose  shall  be  used  when  pumping  out  the 
tank  The  tank  shaU  be  surrounded  by  a 
berm  or  moat 

(h)  Bleacbinp— (1)  Bleaching  engines 
Bleaching  engines,  except  the  Bellmer 
type.  ShaU  be  completely  covered  on  the 
top.  with  the  exception  of  one  small  open¬ 
ing  large  enough  to  allow  filling  but  too 
small  to  admit  a  man.  This  opening 


should  l>e  covered  by  a  door  and  guarded 
witii  standard  guardrail  and  toeboards. 
Platforms  leading  from  one  engine  to 
another  shall  have  standard  guardrails, 
in  accordance  with  American  National 
Standard  A12  1—1967. 

«2)  Bleach  mtxino  rooms.  (1)  The 
room  m  which  the  bleach  powder  is 
mixed  shall  be  provided  with  adequate 
exhaust  ventilation,  located  at  the  floor 
level,  in  accordance  «*ith  American  Na- 
Uona:  Standard  Z9.1 — 1951 

(it)  Chlorine  gas  shall  be  carried  away 
from  the  work  place  and  breathing  area 
by  an  exhaust  system  The  gas  shall  be 
rendered  neutral  or  harmless  before  be¬ 
ing  discharged  into  the  atmosphere.  The 
requirements  of  American  Katloiial 
Standard  Z9  2 — 1960  shaU  apply  to  this 
'lubd!  vision. 

(til)  6as  masks  shall  be  provided  for 
emergency  use.  In  accordance  with  Amer¬ 
ican  National  Standards  K13. 1—1967 
and  Z8B.2— 1969 

(iv)  For  emergency  and  rescue  work, 
independent  self-contained  oxygen 
m(i&ks  or  supplied  air  equipment  shall  be 
provided.  (See  American  National  Stand- 
ard.*:  Z8&.2— 1969.) 

(3)  Liquid  cMorine.  <t)  Tanks  ot  liq¬ 
uid  chlorine  shall  be  stoied  m  an  ade- 
qurrtely  ventilated  unoccupied  room, 
whete  their  possible  leakage  cannot 
affect  workers. 

(iD  Oas  masks  capable  of  absorbing 
clilonne  shall  be  supplied,  conveniently 
placed,  and  regularly  inspected,  and 
workers  who  may  be  exixjsed  to  chlorine 
gas  shall  be  instructed  a  their  use. 

(till  Bor  emergency  and  rescue  work 
Independent  self-contained  oxygen-type 
masks  or  supplied  air  equipment  shall  be 
provided 

<iv)  At  least  two  exits,  remote  from 
each  other,  shall  be  provided  for  all 
rooms  ui  which  chlorine  is  stored. 

(v>  Spur  tracks  upon  which  tank  ears 
containing  chlorine  and  caustic  are  spot¬ 
ted  and  connected  to  pipelines  shall  be 
protected  by  means  of  a  derail  In  front 
of  the  cars.  Blue  flag  policy  should  be 
invoked,  in  accordance  with  paragraph 
(c)(9)  of  this  section. 

(Vi)  Ail  chlorine,  caustic,  and  acid 
lines  shall  be  marked  for  positive  Identi- 
fleation.  in  accordance  with  American 
National  Standard  A13.1— 1967 

(4)  Bagged  or  drummed  chemicals 
Bagged  or  drummed  ehemleals  require 
efficient  handling  to  prevent  damage  and 
spillage  Certain  oxidising  chemicals  used 


in  bleaching  pulp  and  also  in  some  sani¬ 
tizing  work  require  added  precauUmus 
for  safety  in  storage  and  liandling.  In 
storage,  these  chemicals  must  be  Isolated 
from  combastible  materials  and  other 
chemicals  with  which  they  will  react, 
such  as  acids.  They  must  also  be  kept 
dry*,  clean  and  uncontaminated. 

(1.  Mechanical  pulp  process — d)  Pulp 
grinders,  (i)  Water  w’heels  directly  con¬ 
nected  to  pulp  grinders  shall  be  provided 
with  speed  governors  limiting  the  pe¬ 
ripheral  speed  of  the  grinder  to  that  rec¬ 
ommended  by  the  manufacturer. 

<U)  Doors  of  pocket  grinders  shall  be 
arranged  so  as  to  keep  them  froip  closing 
accidentally 

(2)  Butting  saws.  Hood  guards  shall 
be  provided  on  butting  saws.  In  accord¬ 
ance  with  American  National  Standard 
Oi  l — 1954  (reaffirmed  1961). 

( 3 )  Floors  and  p(ot/orms.  The  require¬ 
ments  of  paragraph  (b)  (3)  of  this  section 
shall  apply. 

(4)  Personal  protection.  Persons  ex- 
po.^ed  to  falling  material  shall  wear  eye. 
head,  foot,  and  shin  protection  equip¬ 
ment.  in  accordance  with  American 
National  Standards  Z67.I— 1968.  Z86.3— 
1969.  Z89.1— 1969.  and  Z41. 1—1967. 

<J)  Stock  preparation  —  (i)  Pulp 
.shredders.  (1)  Cutting  heads  shall  be 
completely  enclosed  except  for  an  open¬ 
ing  at  the  feed  side  sufficient  to  permit 
only  entry  of  stock.  The  cnclo.sure  sliall 
be  bolted  or  locked  in  place.  The  enclo¬ 
sure  shall  be  of  solid  material  or  with 
mesh  or  other  openings  not  exceeding 
one-half  inch. 

(li)  Either  a  slanting  feed  table  with 
Its  outer  edge  not  less  than  36  inches  from 
the  cutting  head  or  an  automatic  feedixig 
device  shall  be  provided. 

(lii)  Repairs  for  cleaning  of  blockage 
shall  be  done  only  when  the  slireddcr  is 
-shutdown  and  control  devices  locked. 

«lv)  Ail  power-driven  mechanism.s 
shall  be  guarded  In  accordance  with 
paragraph  (b)(1)  of  thi.s  section. 

(2)  Pulp  conveyors  Pulp  conveyors 
and  conveyor  drive  belts  and  pulleys 
.shall  be  fully  enclosed,  or  if  open  and 
within  7  feet  of  the  floor,  shall  be  con¬ 
structed  and  guarded  in  accordance  wlU: 
American  National  Standard  &20.]  — 
1957. 

(3)  Floors,  steps,  and  platforms.  The 
requirements  of  paragraph  (b)(3)  of 
this  section  shall  apply. 

(4>  Beaters.  (D  Beater  rolls  sltall  be 
provided  with  covers. 
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(il)  Guard  rails  42  Inches  high  rhall 
be  provided  around  beaters  a'here  tub 
tops  are  less  than  42  Inches  from  the 
floor,  in  accordance  with  paragraph  (b) 

(3)  of  this  section  and  American  Na¬ 
tional  Standard  A12.1 — 1967. 

(Hi)  When  cleaning.  Inspecting,  or 
other  work  requires  that  persons  enter 
the  beaters,  all  control  devices  shall  be 
locked  or  tagged  out.  In  accordance  with 
paragraph  (b)(4>  of  this  section. 

<lv)  When  beaters  arc  fed  from  floor 
above,  the  chute  openirg,  If  less  than  42 
inches  from  the  floor,  shall  be  provided 
with  a  complete  rail  or  other  enclosure. 
Openings  for  manual  feeding  shall  be 
siifflclent  only  for  entrj  of  stock  and  shall 
be  provided  with  at  least  two  perma¬ 
nently  secured  crossrails,  in  accordance 
American  National  Standard  A12.1->- 
1967. 

(V)  When  beaters  are  fed  mamtally 
from  the  floor  above,  conveniently  located 
emergency  stop  devices  should  be  pro¬ 
vided  at  the  top  level 

(vl)  Floors  around  beaters  shall  be 
provided  with  rjlQclent  drainage  to  re¬ 
move  wa-stes. 

v6)  Pulperi.  (i)  All  pulpers  having  the 
top  or  any  other  opening  of  vessel  less 
than  42  Inches  from  the  floor  or  work 
platform  shall  have  such  openings 
guarded  by  railed  or  other  enclosures. 
For  manu^  charging,  openings  shall  be 
suffirient  only  to  permit  the  entry  of 
stock  and  shall  be  provided  with  at  least 
two  permanently  secured  crossrails,  in 
accordance  with  American  National 
Standard  A12.1 — 1967. 

(11)  When  cleaning.  Inspecting,  or 
other  v’ork  requires  that  persons  enter 
the  pulpers,  they  shall  be  equipped  with 
safety  belt  and  lifeline,  and  one  person 
shall  be  stationed  outside  at  a  position  to 
observe  and  assist  in  case  of  emergency. 

(iH>  When  cleaning,  inspecting,  or 
other  work  requires  that  persons  enter 
pulpers.  all  steam,  water  or  other  control 
devices  shall  be  locked  or  tagged  out. 
Blank  flanging  and  tagging  of  pipe  lines 
Is  acceptable  in  place  of  closed  and  locked 
or  tagged  valves.  Blank  flanging  of  steam 
and  water  lines  shall  be  acceptable  in 
place  of  valve  locks. 

(Iv)  All  power  mechanisms  shall  be 
guarded  in  accordance  with  American 
National  Standard  B15.1 — 1953  (re- 
sfllrmed  1958). 

(6>  Stock  chests.  (1)  All  control  de¬ 
vices  shall  be  locked  or  tagged  out  when 
persons  enter  stock  chests,  in  accordance 
with  paragraph  (b>  (4)  of  this  section 


(11)  All  pover  mcchanh^ms  shall  be 
guarded  in  accordance  with  paragraph 
(b)(1)  of  this  section. 

(lU)  When  cleaning,  inspecting,  or 
other  work  requires  that  persons  enter 
stock  chests,  they  shall  be  provided  with 
a  low-voltage  extension  light. 

(k)  Machine  room — (1)  Emergency 
stops.  Paper  machines  shall  be  equipped 
with  devices  that  will  stop  the  maenme 
quickly  in  an  emergency.  The  devices 
shall  consist  i  f  push  buttons  for  electric 
motive  power  tor  electrically  operated 
engine  stops),  pull  cords  connected  di¬ 
rectly  to  the  prime  mover,  control 
clutches,  or  other  devices.  Interlocked 
with  sdequatc  braking  action.  The  de¬ 
vices  shall  he  tested  periodically  by  mak¬ 
ing  use  of  them  when  stopping  the  ma¬ 
chine  and  shall  be  so  located  that  any 
person  working  on  the  machine  can 
quickly  disconnect  the  machine  from  the 
source  of  power  in  case  of  emergency. 

f2)  Drives,  d)  All  drive.'?  pulleys, 
couplings,  and  shafts  on  equipment  re¬ 
quiring  service  while  operriting  shall  have 
standard  guards  in  aceord'vnce  with 
paragraph  (bMl)  of  this  section. 

(ii)  Ali  drives  shall  be  provided  with 
lockout  devices  at  the  power  switch 
which  interrupts  the  flow  of  current  to 
the  unit. 

(lii)  All  ends  of  rotating  shafts  In¬ 
cluding  dr/er  drum  shafts  shall  be  com¬ 
pletely  guarded. 

(Iv)  All  accj>s?:lble  disengaged  doctor 
blades  should  be  covered 

(V)  All  exposed  shafts  shall  be 
guarded.  Crossovers  shall  be  provided. 

(vi)  Oil  cups  and  grease  Actings  shall 
be  placed  in  a  safe  urea  remote  from  nip 
and  heat  hazards 

(3)  Protective  equiptnent.  Face 
shields,  aprons,  and  rublicr  gloves  shall 
be  provided  for  workmen  handling  acids 
in  accordance  with  paragraphs  (b)  i2) 
and  (d)  (1>  of  this  section. 

(4)  Wal^rtcavs.  Steps  and  footwalks 
along  the  fouidrinler  and  press  section 
shall  have  nonslip  surfacing  nnd  be 
complete  with  “standard  handrails,  when 
practical,  in  accordance  with  paragraph 
(b)  (3)  of  this  section. 

(5)  Floor  openinas.  All  flush  floor 
onenlnis  in  the  bottom  of  the  wire  pit 
should  be  guarded  with  a  barrier-type 
guard.  • 

(6)  Steps.  Steps  of  unLorm  rise  and 
tread  with  non'-lip  surfaces  shall  be  pro¬ 
vided  at  each  press  In  accordaiice  with 
American  National  Standard  A12 1— 
1967. 


(7)  Plank  ualkuays.  A  removable 
plank  shall  be  provicrd  along  each  press 
with  standaru  guardrails  Installed,  The 
planks  shall  have  nonslip  surfaces  in 
accordance  with  paragraph  (b)(3)  of 
this  section. 

(8)  Dryer  lubrication.  U  a  gear  bear¬ 
ing  must  be  oUed  while  the  machine  w  in 
operatif*n.  an  automatic  oiling  device  to 
protect  the  oiler  shall  be  provided,  or  oil 
cups  and  grease  fittings  shall  be  placed 
along  the  walkways  out  of  reach  of  hot 
pipes  and  dryer  gears 

<9)  Levers.  All  levers  carrying  weights 
shall  be  constructed  so  that  weights  will 
not  slip  or  fall  off 

(10)  First  dryer.  Either  a  permanent 
guardrail  or  apron  guard  or  both  shall 
be  installed  in  fiont  of  the  first  dryer 
in  each  section  in  accordance  with  paia- 
graph  (b)(1)  of  this  section 

(ID  Steam  and  hot~uater  pipes.  All 
exposed  steam  and  hot- water  pipes 
within  7  feel  of  the  floor  or  working 
platform  or  within  15  inches  measured 
horlaontaMy  from  stairways,  remns.  or 
fixed  ladaers  shall  be  covered  with  an  in¬ 
sulating  material,  oi  guarded  in  such 
manner  as  to  prevent  contact. 

.  (12)  Dryer  gears.  Dryer  gears  shall  be 
guarded  excepting  where  the  oilers’ 
wnlkyiay  is  removed  out  of  reach  of  the 
gears'  nips  and  spokes  and  hot  pipes  in 
accoidarce  with  American  National 
Standard  B15.1—195.7  'reaffirmed  195B) 

•13)  Broke  hole.  (D  A  guardrail  sliall 
be  provided  at  broke  holes  in  accord¬ 
ance  With  American  National  Standard 
A12  1—1967. 

•  il)  Where  pulpers  arc  located  directly 
below  the  broke  hole  on  a  paper  machine 
and  where  the  broke  hole  opening  is 
larce  enough  to  permit  a  worker  to  fail 
ihmugh,  any  employee  pushirg  broke 
down  the  hole  shall  wear  a  safety  br*U 
attathed  to  a  safety  belt  line  The  safety 
belt  ime  shall  be  fa.stered  in  sich  a  man¬ 
ner  that  it  is  impossible  for  the  person 
to  fall  into  the  puJj>€r 

Mil)  An  alarm  b»’ll  or  a  flashing  light 
shall  be  actuated  before  dropping  mate¬ 
rial  throiign  the  broke  hole. 

<14  Feeder  belt  A  feeder  belt  or  other 
effective  device  shall  be  provided  for 
s  artlng  paper  through  the  calendar 
stack. 

( IS »  Steps.  Stepti  or  ladders  of  uniform 
DSP  and  tread  wltn  non.^Iip  surfaces  shall 
be  provided  at  each  ca.endar  ttack 
Handrails  and  hand  grips  shall  be  p’-o- 
vidfd  at  each  calendar  stack  in  accord¬ 


ance  with  American  National  Standard 
A12  1—1967. 

n6>  Grounding.  All  calendar  stacks 
and  spreader  bars  shall  be  grounded  as 
protection  against  shock  Induced  by 
static  electricity  in  accordance  with  the 
requirements  of  9  1910.314. 

(17)  5ole  plates.  All  exposed  sole 
plates  between  dryers,  calenders,  reels, 
and  rewinders  shall  have  a  nnnskld 
surface. 

(18)  Nip  points.  The  hazard  of  the  nip 
points  on  all  calender  rolls  shall  be  elim¬ 
inated  or  minimized  by  means  of  an 
effective  barrier  device,  or  by  feeding 
the  paper  into  the  rolls  by  means  of  a 
rope  carrier,  air  jets,  or  hand  feeding 
devices.  Nips  where  paper  Is  not  being 
fed  into  the  calender  should  be  preteeted 
by  barriers.  Adequate  nip  warning  signs 
should  be  used  at  all  nip  points  that  can¬ 
not  be  guarded  physically. 

(19i  Platforms  (1)  A  nonslip  walkway 
aith  standard  handrail  should  be  pro- 
viaed  on  both  sides  of  the  stacks,  in  ac¬ 
cordance  with  the  American  National 
otandard  A12.1— 1967. 

(11)  A  ttonsljp  platform  should  also  be 
provided  at  the  of  the  calender 
stack  if  access  to  that  area  is  requli^ 
for  changing  rolls. 

*20)  Scrapers.  Alloy  steel  scrapers 
with  puJlthrough  blades  approximately  3 
by  5  Inches  In  size  shall  be  used  to  re¬ 
move  '’scabs”  from  calender  rolls. 

(21)  /UuminatioA.  Permanent  lighting 
shall  be  Installed  In  all  areas  where  em¬ 
ployees  are  required  to  make  machine 
adjustments  and  sheet  tiansfers  In  ac¬ 
cordance  with  the  American  National 
Standard  All.l— 1965  (R  1970). 

(22)  Control  panels.  Floor  stand 
panels  should  be  protected  from 

hit  by  moving  erulpment.  All  control 
panel  handles  and  buttons  shall  be  pro* 
te^d  from  accidental  contact. 

£T3)  Space  bettoeen  reels.  On  stack 
rei^.  a  clearance  of  at  least  8  Inches 
oetween  me  reels  of  paper  shall  be 
maintain.^ 

(24)  Limng  reels.  (I)  The  reels  shall 
stop  rotat.xig  before  being  lilted  from 
bearing* 

(11)  All  lifting  eoulpment  (clamps, 
cables,  and  slings)  shall  be  maintained 
in  a  safe  condition  and 
regularly. 

(ill)  Reel  shafts  with  square  block 
ends  shall  be  guarded. 

(25)  Feeder  belts.  Feeder  belts,  car¬ 
rier  ropes,  air  carriage,  or  other  equally 
effective  means  shall  be  provided  for 
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starting  paper  into  the  nip  or  drum-type 
reels. 

(26)  Inrunning  nip.  (I)  Where  the 
nipping  points  of  aU  drun  wlndrrs  and 
rewlr.ders  Is  on  the  operaua's  side,  it 
shall  be  r^arded  by  bariiei  guards  Inter¬ 
locked  With  the  drive  mecheul  m. 

(11)  A  zero  qpeod  switch  shomd  be  in¬ 
stalled  to  prevent  the  guaid  irom  being 
raised  while  the  roll  Is  turning. 

(27)  Core  eoUars*  Set  screws  for  se¬ 
curing  core  collars  to  winding  and  un¬ 
winding  shafts  shall  not  protrude  above 
the  face  of  the  collar.  AX  edges  of  the 
collar  with  which  an  op'.'rator's  hand 
comes  In  oontaci  shall  be  beveled  to  re¬ 
move  all  slukrp  comers. 

(28)  Siifter  Imives.  Blitter  knives  shall 
be  guard*^  so  as  to  prevent  accidental 
contact.  Carriers  shall  be  provided  and 
used  for  transp(»tat(an  ol  slitter  knives. 

(29)  Winder  shaft.  Ail  shafts  should 
be  equipped  with  a  winder  collar  guide. 
The  winder  shall  have  a  guide  rail  to 
align  the  shaft  for  easy  entrance  Into 
the  opened  rewind  shaft  bearing  hous¬ 
ings.  If  the  winder  is  large  and  the  re¬ 
wind  shafta  are  too  heavy  for  manual 
insertion,  powered  rewind  shaft  Injectors 
th'juld  be  employed. 

(30)  Core  shaft.  When  the  core  shaft 
weighs  in  excess  of  the  safe  standard,  a 
mechanical  device  such  as  a  dolly  shall 
be  provided  for  carrying  afl  or  part  of 
tne  weight  when  It  Is  being  removed 
from  the  set  of  paper  and  riaoed  In  the 
dre&«ing  brackets  on  the  winder.  In  the 
event  that  the  force  req*xired  to  extract 
the  shaft  from  the  cores  Is  excessive, 
even  though  the  weight  of  the  shaft  Is 
being  sii'.'ported.  a  powered  shaft  puller 
s^uld  be  employed  to  relieve  the  oper¬ 
ator  of  physical  strain. 

(31)  Winder  area.  A  noi^skld  surface 
shall  be  provided  in  the  front  vicinity  of 
the  winder  to  prevent  accidental  slipping. 

(32)  Radiation.  Special  standards  re¬ 
garding  the  use  of  radiation  equipment 
shall  be  posted  and  followed  as  required 
by  9  1910  96. 

(1)  Finishing  room — (1)  Cleaning 
rolls.  Rcdls  shall  be  cleaned  only  on  the 
outnmnlng  side. 

(2)  Bmergencg  stops.  Electrically  or 
manually  operated  quick  power  discon¬ 
necting  devices,  loterloeked  with  braking 
action,  shall  be  provided  on  all  operating 
sides  of  the  machine  within  easy  reach 
of  all  employees.  These  devices  shall  be 
tested  by  making  use  of  them  when  stop¬ 
ping  the  machine. 
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(3)  Core  coilors.  The  requirements  of 
paragraph  (k)(a7)  of  this  eecUon  and 
the  American  National  Btai-dard  B16.1— 
1953  (reaffim^  1958)  shall  apply. 

(4)  hlevators.  These  snail  be  accerd- 
ar.oe  with  American  National  Sl^daid 
A17. 1—1866. 

(5)  Control  panel*.  Th^  requirements 
of  ;^iragrapn  (k)'T22)  ox  this  section  shall 
apply. 

(6)  OuiUoUne-tvpe  cutters.  (1)  Each 
gdUlotine-type  cutter  shall  be  equipped 
wi^  a  control  wuich  requires  the  OTiera- 
tor  and  Ins  Leli?rr.  If  any.  to  use  both 
hands  to  engage  the  clutch. 

(U)  Each  guiUoUne-type  cutter  shall 
be  equipped  with  a  nonrepeat  device. 

(Ul)  Carriers  shall  fce  provided  and 
used  for  transpoT'-Abion  of  gulUotme-type 
cutter  knives. 

(7)  Rotary  cutter  (1>  On  single  knife 
machines  a  guard  shall  be  provided  ot  a 
point  of  contact  to  the  knife. 

(ii)  Oa  duplex  cutters  the  protection 
required  tor  sii.gle-knlfc  machines  shrUl 
be  provided  for  the  first  knife,  and  a  hood 
shall  be  provided  for  the  second  knife. 

(Ul)  Safe  access  sliall  be  provided  to 
the  knives  of  a  roury  cutter  by  means 
of  catwalks  with  nonsUp  surfaces,  rail¬ 
ings.  and  toeboards  In  accordance  with 
paragraph  <b)(3)  of  this  section. 

(Iv)  A  guard  shall  br  provided  for  the 
spreader  or  squeeze  roil  at  the  nip  side 
sneet  cutters. 

(v>  Baectrically  or  manually  operated 
quick  power  dlseonnecMng  devices  with 
aoequate  bralcing  action  shall  be  pro¬ 
vided  on  ail  operating  sides  of  the  ma¬ 
chine  within  easy  reach  of  au  operators 
(Vl)  The  outside  slitters  shall  be 
guarded. 

(8)  Platers.  (1)  A  guard  shall  be  ar¬ 
ranged  across  the  face  of  the  rolls  to 
serve  as  a  warning  that  the  curator's 
hai.d  Is  approaclilng  the  danger  zone. 

(li)  A  quick  power  disconnecting  de¬ 
vice  shaU  be  lr..staUed  on  each  machine 
within  easy  reach  of  the  operator. 

(9)  FirMhing  room  retoinders.  (i)  The 
nipping  points  of  all  drum  winders  and 
rewinders  located  on  the  operator's  side 
■hall  be  guarded  by  either  automatic  or 
manually  operated  barrier  guards  of  suf¬ 
ficient  height  to  protect  fully  anyone 
working  around  them.  The  barrier  guard 
shall  be  Interlocked  with  tlie  drive  mech¬ 
anism  to  prevent  operating  above  jog 
speed  without  tlie  guard  in  place. 

A  zero  speed  switch  should  be  installed 
to  prevent  the  guard  from  belr^  ratted 
while  the  roll  is  turning. 
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<U)  A  nonsKid  surface  .shall  be  pro¬ 
vided  In  front  of  the  reminder  to  prevent 
an  employee  from  slipping  In  accordance 
with  .paragraph  (b)  (3)  of  th's  section. 

(iU)  Mechanical  lifting  devices  shall 
be  provided  for  placing  and  removing 
rolls  from  themaclune. 

(10)  Confro/ paneis.  The  requirements 
of  para^.raph  (k)  (22)  of  thissecUon  shall 
apply 

ill)  RoU-type  embosser.  The  nipping 
point  located  on  the  operator’s  side  shall 
be  guarded  by  either  automatic  or  manu¬ 
ally  oocrate<i  barrier  guards  Interlocked 
with  the  drive 

(12)  Sorting  and  counting  tables.  (1) 
Tables  shall  be  smooth  and  free  from 
splinters,  wivh  edges  and  corners 
rounded. 

(11)  Paddles  shall  be  smooth  and  free 
from  splinters. 

(13)  Roll  splitters.  The  nip  point  and 
culler  knife  shall  be  guarded  by  either 
aucomatic  or  manually  operated  barrier 
guards. 

(m>  Materials  handling — (1)  Hand 
trucks.  No  persen  shall  be  permitted  to 
ride  on  a  powered  hand  truck  unless  It 
l«.  so  designed  by  the  manufacturer.  A 
iimlt  switch  shall  be  on  operatir^g 
handle — 30  degreer?  each  way  from  a  45- 
degree  angle  up  a:.d  do?  n. 

(2)  Po  t’'»r  trucks  Power  tracks  shail 
eompiy  with  American  National  Stand¬ 
ard  B56  1 — 1969.  Adequate  ventilation 
shall  be  provided  and  the  trucks  properly 
maintained,  so  that  dangerous  con- 
eentratiens  cf  carbon  monoxide  cannot 
be  gei)era;«d,  especialiy  In  ware^ouses  or 
other  isolated  art'as  of  a  plant. 

(3)  Cartons.  The  cartcn-stltchlng 
maoMne  shall  be  guarded  to  prevent  the 
operator  from  coming  in  contact  with 
the  stitching  head. 

(4)  Banifma  of  skids,  cario'iS.  cases, 
etc.  Banders  and  helpers  shall  wear  eye 
protection  eoulpnen:  m  accordance  with 
ramgraoh  (b)(2)  of  this  secUen. 

^5»  iHloading  cc^s  or  trv'^ks.  (i) 
WUeie  steel  bands  or  wires  are  used  m 
box(  ars  or  trucks,  ail  loaders  and  helpers 
&hai'  wear  eye  pruiectAcn  m  accordance 
with  paragraph  (b)(2'  of' tiiis  section. 

(ii>  The  construction  and  use  ol 
bridge  or  dock  plates  shall  conform  to 
me  requirements  of  American  National 
Sta.nda'-d  B56.1— 1969. 

•ill)  Flag  signals,  derails,  or  other 
protective  devices  shall  be  used  to  pro¬ 
tect  men  during  switcliing  operations. 
The  blue  flag  po!l<'y  shall  be  invoked  ac¬ 


cording  to  paragraph  (C)(9>(1)  of  this 
section. 

(n)  Effective  dates.  (1)  The  provisl(»s 
of  this  9  1910  261  sbiall  become  effective 
on  August  27. 1971,  except  as  provided  m 
the  renaming  subparagraphs  of  this 
paragraph. 

(2)  The  following  provisions  shall 
become  eflecUve  on  February  15,  1972: 

I  1010  361  (a)(3),  (b)(6).  (f)(3)(lv),  rf)(S). 

(g)(i)(iv).  (g)(n)(i).  (1>(5)(1V).  (k) 

(13).  (k)(33).  and  (m)(3). 

(3)  Notwltlistanding  anything  In  sub- 
paragraph  (D.  (2),  or  (4)  of  this  para¬ 
graph,  any  provision  In  any  other  para¬ 
graph  of  this  seclion  which  contains  In 
itself  a  sptHiifle  effective  date  or  Urns 
limitation  shall  beoome  effective  on  such 
date  or  shall  apply  In  aooordance  with 
such  Umitatim. 

(4)  NotwUh.standlng  subparagraph 

(1)  of  this  paragraph.  If  any  standard  In 
41  CFR  Part  50  294.  other  than  a  na¬ 
tional  consensus  standard  incorporated 
by  reference  in  9  60-209 .2(a)(1).  Is  or 
becomes  applicable  at  any  time  to  any 
employment  and  place  of  emp^oyirent.  by 
virtue  of  the  Walsh-Heal»»y  Publi<rron- 
Lracts  Act.  or  the  Service  Contract  Art  of 
1965.  or  the  National  F’rundation  on  Arts 
and  Act  of  1965,  any  corre¬ 

sponding  established  Federal  suuulard  m 
this  9  1910.261  which  is  derived  from  41 
CFR  Part  50-204  shall  also  become  effec¬ 
tive,  and  shal!  be  applicable  to  such  em¬ 
ployment  and  place  of  employment,  on 
the  same  date. 

|S9  FR  33503.  June  97.  1P74.  os  omei-ded  at 
40  FR  33073,  May  33,  1976) 

§  1010.262  Textile*. 

(a)  Application  reisuirerunts- ^il> 
Application.  The  recuireinents  of  this 
suhpart  for  textile  safety  apply  to  the 
design,  instaliallon.  processes,  opera¬ 
tion,  and  moinieiiance  of  textile  ma¬ 
chinery.  equipment,  and  other  plant  fa¬ 
cilities  In  all  plants  engaged  in  the 
manufartuie  and  piucc&sing  of  textiles, 
except  those  processes  used  exclusively 
in  the  manufacture  of  synthetic  fibers. 

(2)  Sto»»da»-ds  incorporated  by  refer¬ 
ence.  Standards  covering  issues  of  occu¬ 
pational  safety  and  health  which  are  of 
general  application  without  regard  to  any 
specific  industry  are  Incorporated  by 
reference  in  paragraphs  of  this  section 
and  made  appUcable  to  textiles.  AU  such 
stajidards  shall  be  construed  according 
to  the  rules  of  construction  set  out  in 
9  1910^. 

(b)  Dc/lnifions  applicable  to  this  see- 
tion— (1)  Belt  shifter.  A  "belt  sliifter** 
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Is  A  device  for  mechanically  shifting  a 
belt  from  one  pulley  to  another. 

(2)  Belt  shifter  lock.  A  “belt  shifter 
lock"  is  a  device  for  positively  lodOng 
the  belt  shifter  in  position  while  the  ms* 
chine  is  stopped  and  the  belt  is  Idling 
on  the  loose  pulleys. 

(3)  Calender.  A  “calender"  in  essence 
consists  of  a  set  of  heavy  rollers  mounted 
on  vertical  side  frames  and  arranged  to 
pass  cloth  between  them.  Calenders  may 
have  two  to  ten  rollers,  or  bowls,  some 
of  which  can  be  heated. 

(4)  Embossing  calender.  An  "emboss¬ 

ing  calender"  is  a  calender  with  two  or 
more  rolls,  one  of  which  is  engraved  for 
producing  figured  effects  of  various  kinds 
on  a  fabric.  • 

(5)  Cans  (drying).  Drying  "cans"  are 
hollow  cylindrical  drums  moimted  in  a 
frame  so  they  can  rotate.  They  are  heated 
with  steam  and  are  used  to  dry  fabrics  or 
yam  as  it  passes  around  the  perimeter  of 
the  can. 

<6)  Carbonizing.  "Carbonizing"  means 
the  removing  of  vegetable  matter  such  as 
bums,  straws,  etc.,  from  wool  by  treat¬ 
ment  with  acid,  followed  by  heat.  The 
undesired  matter  is  reduced  to  a  carbon- 
like  form  which  may  be  removed  by  dust¬ 
ing  or  shaking. 

(7)  Card.  A  "card"  machine  consists 
of  cylinders  of  various  sizes — and  in  cer¬ 
tain  cases  flats— covered  with  card 
clothing  and  set  In  relation  to  each 
other  so  that  fibers  In  staple  form  may 
be  separated  into  individual  relationship. 
The  speed  of  the  cylinders  and  their  di¬ 
rection  of  rotation  varies.  The  finished 
product  is  delivered  as  a  sliver.  Cards  of 
different  t>'pes  are;  The  revolving  flat 
card,  the  roller-and-clearer  card.  etc. 

<8)  Card  clothing.  "Card  clothing"  Is 
the  material  with  which  many  of  the 
surfaces  of  a  card  are  covered;  e.g..  the 
cylinder,  doffer,  etc.  It  consists  of  a  thick 
foundation  material,  usually  made  of 
textile  fabrics,  through  which  are  pressed 
many  fine,  closely  spaced,  specially  bent 
wires. 

(9^  Comber.  A  “comber"  Is  a  machine 
for  combing  fibers  of  cotton,  wool,  etc. 
The  essential  parts  are  a  device  for  feed¬ 
ing  forward  a  fringe  of  fibers  at  regular 
intervals  and  an  arrangement  of  combs 
or  pins  which,  at  the  right  time,  pass 
through  the  fringe.  All  tangled  fibers, 
short  fibers,  and  neps  are  removed  and 
the  long  fibers  are  laid  parallel. 

(10)  Combing  machinery.  "Combing 
machinery"  Is  a  general  classification, 
including  combers,  sliver  lap  machines. 


ribbon  lap  machines,  and  gill  boxes,  but 
excluding  cards 

(ID  CWter  ^rotary  staple).  A  rotary 
stai^  "cutter"  is  a  machine  consisting  of 
one  or  more  rotary  blades  used  for  the 
purpose  of  cutting  textile  fibers  into 
staple  lengths 

(12)  Exposed  to  contact.  "Exposed  to 
contact"  shall  mean  that  the  location  of 
an  obfeci,  material,  nip  point,  or  point 
of  operation  is  such  that  a  person  is  liable 
to  come  In  contact  with  it  in  his  normal 
course  of  employment. 

(13)  Garnett  macAtne.  A  "Oamett  ma¬ 
chine"  means  any  of  a  number  of  types 
of  machines  for  opening  hard  twisted 
waste  of  wool,  cotton,  silk.  etc.  Essen¬ 
tially,  such  machines  consist  of  a  Uck- 
erin;  one  or  more  cylinders,  each  having 
a  complement  worker  and  stripper  rolls; 
and  a  fancy  roll  and  doffer.  The  action  of 
such  machines  Is  somewhat  like  that  of 
a  wool  card,  but  It  is  much  more  severe  in 
that  the  various  rolls  are  covered  with 
gamett  wire  instead  of  card  clothing. 

(14)  OiU  box.  A  "gill  box"  is  a  machine 
used  In  the  worsted  system  of  manufac¬ 
turing  yams.  Its  function  is  to  arrange 
the  fibers  in  parallel  order.  Essentially. 
It  oonslsts  of  a  pair  of  feed  rolls  and  a 
series  of  followers  where  the  followers 
move  at  a  fastM*  surface  speed  and  per¬ 
form  a  combing  action. 

(15)  Interlock.  An  "Interlock"  is  a  de¬ 
vice  that  operates  to  prevent  the  (^ra¬ 
tion  of  machine  while  the  cover  or  door 
of  the  machine  is  open  or  unlocked,  and 
which  will  also  hold  the  cover  or  door 
closed  and  locked  while  the  machine  is 
in  motion. 

(10)  Jig  idye).  A  dye  "Jig"  Is  a  ma¬ 
chine  for  dyeing  piece  goods.  The  cloth, 
at  full  width,  passes  from  a  roller 
through  the  dye  liquor  in  an  open  vat 
and  is  then  wound  on  another  roller.  ITie 
operation  is  repeated  until  the  desired 
shade  is  obtained. 

(17)  Kier.  A  "kler"  is  a  large  metal  vat. 
usually  a  pressure  type,  in  which  fabrics 
may  be  boiled  out,  bleached,  etc. 

(18)  Lapper  (ribbon).  A  ribbon  "lm>- 
per"  Is  a  machine  used  to  prepare  laps 
for  feeding  a  cotton  comb;  its  purpose 
Is  to  provide  a  uniform  lap  in  which  the 
fibers  have  been  straightened  as  much  as 
possible. 

(19)  Lapper  (.sliver) .  A  sliver  “lapper" 
is  a  machine  in  which  a  number  of  paral¬ 
lel  card  slivers  are  drafted  slightly,  laid 
side  by  side  in  a  compact  sheet,  and 
wound  into  a  cylindrical  package. 


.(20)  Loom.  A  "loom"  is  a  machine  for 
effecting  the  Interlacing  of  two  sertos  of 
yams  crossing  one  another  at  right 
angles.  The  warp  yams  are  wound  on  a 
warp  beam  and  pass  through  heddles  and 
reed.  The  filling  is  shot  across  in  a  shuttle 
and  settled  In  place  by  reed  and  lay.  and 
the  fabric  is  wound  on  a  cloth  beam. 

(21)  Mangle  (starch).  A  ‘Starch  man¬ 
gle"  is  a  mangle  that  is  used  specifically 
for  starching  cotton  goods.  It  commonly 
consists  of  two  large  itms  and  a  shallow 
open  vat  with  several  Ixnmersloo  roOe. 
The  vat  contains  the  stsirch  solution. 

(22)  Mangle  (water).  A  "water  man¬ 
gle"  Is  a  calendo'  having  two  or  more 
rolls  used  for  squeeslng  water  from  fab¬ 
rics  before  drying.  Water  mangles  also 
may  be  used  In  other  ways  during  the 
finishing  of  various  fabrics. 

(23)  Mule.  A  "mule"  is  a  type  of  spin¬ 
ning  frame  having  a  head  stock  a^  a 
carriage  as  Its  two  main  sections.  The 
head  stock  Is  stationary.  The  carriage  Is 
movable  and  it  carries  the  spindles  which 
draft  and  spin  the  roving  into  the  yam. 
The  carriage  extends  over  the  whole 
width  of  the  machine  and  moves  sloidy 
toward  and  away  from  the  bead  stock 
during  the  spinning  operatlmi. 

(24)  Nip.  "Nip"  Shan  mean  the  point 
of  ccmtact  between  two  tn-running  roOa. 

(25)  Openers  and  pickers.  "Openers 
and  pickers'  means  a  general  olasslfl- 
cation  which  Includes  breaker  pickers, 
Intp:  mediate  pickers,  finisher  pickets, 
sinele  process  pickers.  multliHe  process 
pickers,  willow  machines,  card  and  picker 
waste  cleaners,  thread  extrarton.  shred¬ 
ding  machines,  roving  waste  openers, 
shoddy  pickers,  bale  breakers,  feeders, 
vertical  openers,  lattice  deaners,  hori¬ 
zontal  cleaners,  and  any  similar  machin¬ 
ery  equipped  with  either  cylinders,  screen 
«:ectlon.  calender  section,  rolls,  or  beaters 
used  for  the  preparation  eff  stock  for 
further  processing. 

(26)  Paddler.  A  "paddleri*  consists  of 
a  trough  for  a  soluUcm  and  two  or  more 
squeeze  rolls  between  which  cloth  paons 
after  being  passed  throudi  a  mordant  or 
dye  bath. 

(27)  Point  of  operatfon.  "Pednt  of  op¬ 
eration"  shall  mean  that  part  d  the  ma¬ 
chine  where  the  work  of  cutting,  shear¬ 
ing.  squeezing,  drawing,  or  manipulat¬ 
ing  the  stock  in  any  other  way  Is  done. 

(28)  printing  machine  (roller  type). 
A  "roller  printing  machine"  Is  a  mtuOifw 
consisting  of  a  large  central  cylinder,  or 
pressure  bowl,  around  the  lower  part  of 
the  perimeter  of  which  Is  placed  a  series 


of  engraved  color  rollers  (each  having  a 
color  trough),  a  furnisher  roller,  doctor 
blades,  etc  The  machine  Is  used  for 
printi^  fabrics 

(29)  Ranges  (bleaching  continuous). 
"Continuous  bleaching  ranges"  are  of 
several  types  and  may  be  made  for  cloth 
in  rope  or  open-width  form.  The  goods, 
after  wetting  out,  pass  through  a  squeese 
roll  into  a  saturator  containing  a  solu¬ 
tion  of  caustic  soda  and  then  to  an  en¬ 
closed  J-box.  A  V-shaped  arrangement  Is 
attached  to  the  front  part  of  the  J-box 
for  uniform  and  rapid  saturation  of  the 
cloth  with  steam  before  It  is  packed  down 
In  the  J-bex.  The  cloth.  In  a  single  strand 
rope  form,  passes  over  a  guide  roll  down 
the  first  arm  of  the  "V"  and  up  the  sec¬ 
ond  Steam  Is  Injected  into  the  "V"  at 
the  upper  end  of  the  second  arm  so  that 
the  cloth  is  rapidly  saturated  with  steam 
at  this  point.  The  J-box  capacity  Is  such 
that  cloth  will  remain  hot  for  a  sufficient 
time  to  complete  the  scouring  action.  It 
then  passes  a  series  of  washers  with  a 
squeeze  roD  In  between.  The  cloth  then 
passes  through  a  second  set  of  saturator. 
J-box.  and  washer,  where  It  is  treated 
with  the  peroxide  solution.  By  slight 
mo(^cation  of  the  form  at  the  unit,  the 
same  process  can  be  applied  to  open- 
width  cloth. 

(30)  Bange  (mercerizing).  A  "mer¬ 
cerizing  range"  consists  generally  of  a 
3-bowl  mangle,  a  tenter  frame,  and  a 
number  of  boxes  for  washing  and  scour¬ 
ing.  The  whole  setup  is  In  a  straight  line 
and  all  parts  operate  continuously.  The 
combination  is  used  to  saturate  the  cloth 
with  sodium  hydroxide,  stretch  It  while 
saturated,  and  washing  out  most  of  the 
caustic  before  releasing  tension. 

(31)  Sanforizing  machine.  A  "sanfor¬ 
ising  machine"  Is  a  machine  consisting 
of  a  large  steam-heated  cylinder,  an  end¬ 
less.  thick,  woolen  felt  blanket  which  is 
in  close  contact  with  the  cylindM*  for 
most  of  its  perimeter,  and  an  riectrtcally 
heated  shoe  which  presses  the  cloth 
against  the  blanket  while  the  latter  is  in 
a  stretched  condition  as  it  curves  around 
feed-in  roll. 

(32)  Shearing  machine.  A  "shearing 
machine"  Is  a  machine  used  in  shearing 
cloth.  Cutting  action  is  provided  by  a 
number  of  steel  blades  spirally  mounted 
on  a  roller  The  roller  rotates  in  close 
contact  with  a  fixed  ledger  blade  There 
may  be  from  one  to  six  such  rollers  on  a 
machine. 

(33)  5tnae<iiy  machine.  A  "singeing 
machine"  is  a  machine  used  particularly 
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with  cotton;  It  comprises  of  a  heated  and  free  of  obstn 
roller,  plate,  or  an  open  gas  flame.  The  with  requirements 
material  is  rapidly  passed  over  tlie  roller  (5)  Inspection  t 
or  the  plate  or  through  the  open  gas  guards  and  other  t 
flame  to  remove,  fuzz  or  hairiness  on  ing  starting  and  s 
yam  or  cloth  by  burning.  be  properly  mainu 

(34)  Slasher  A  "slasher"  is  a  machine  (6>  Lighting.  Lj 
used  for  applying  a  size  mixture  to  warp  to  American  Natlc 
yams.  Elssentially.  it  consists  of  a  stand  1965. 

for  holding  section  beams,  a  size  box.  one  (7)  Identificatie 
or  more  cylindrical  di:yers  or  an  enclosed  Identification  of 
hot  air  d^er,  and  a  beaming  end  for  conform  to  Amenc 
finding  the  yam  on  the  loom  beams.  A13.1 — 1956. 

(35)  SolrerU  (indvsfnaf  organic).  "In-  (8)  Identificatic 

dustrial  organic  solvent"  means  any  or-  Identification  of  i 

ganic  volatile  liquid  or  compound,  or  any  be  in  accordance 

combination  of  these  substances  which  of  I  1910.144. 

are  used  to  dissolve  or  suspend  a  nonvoia-  (9)  Steam  pipe 
tile  or  slightly  volatile  substance  for  in-  steam  or  hot  wati 
dustrlal  utilization.  It  shall  also  apply  to  icing  machinery, 
such  substances  when  used  as  detergents  tact  and  located 
or  cleansing  agents.  It  shall  not  apply  to  the  floor  or  work 
petroleum  products  when  such  prciducts  covered  with  a  hei 
are  used  as  fuel.  or  otherwise  prop 

(36)  renter  frame.  A  "tenter  frame*  (d)  Openers  an 

is  a  machine  for  drying  cloth  under  ten-  guards.  When  ai 

Sion.  It  essentially  consists  of  a  pair  of  machinery  is  equ 

endless  traveling  chains  fitted  with  clips  such  beater  I 

of  fine  pins  and  carried  on  tracks.  The  covers  which  will 

cloth  is  firmly  held  at  the  selvages  by  the  the  beater.  Such 

two  chains  which  diverge  as  they  move  vided  with  an  int 

forward  so  that  the  cloth  is  brought  to  vent  the  cover  fr 

the  desired  width.  the  machine  Is  ii 

(37)  Warper.  A  "warper"  is  any  the  operation  of  I 

machine  for  preparing  and  arranging  cover  is  open, 

the  yams  intended  for  the  warp  of  a  <2)  Cleanout  t 

fabric,  specifically,  a  beam  warper.  within  reaching  < 

(c)  Generoi  safety  requirements — (1)  picker  beater  shal 
Mearu  of  stopping  machines.  Every  tex-  curely  fastened  a 
tile  machine  shall  be  provided  with  in-  opened  while  the 
dividual  mechanical  or  electrical  means  <3>  Feed  roUs. 
for  stopping  such  machines.  On  ma-  opening  and  pick! 
chines  driven  by  belts  and  shafting,  a  covered  with  a  g 
locking-type  shifter  or  an  equivalent  pos-  vent  the  operator 
Itlve  device  shall  be  used.  On  operations  while  the  machin 

where  Injury  to  the  c^ierator  might  re-  (4>  Removal  of 

suit  if  motors  were  to  restart  after  power  Hof.  All  textile 
failures,  provision  shall  be  made  to  pre-  equipped  with 
vent  machines  from  automatically  re-  tramp  lr<m  separ 
starting  upon  restoration  of  power.  for  the  removal  oi 

(2)  Handles.  Stopping  and  starting  rial 

handles  shall  be  designed  to  the  proper  Cotton  a 

length  to  prevent  the  worker's  hand  or  CyUi^r  ^d  lie 
fingers  from  striking  against  any  re-  ^ 

volving  part,  gear  guard,  or  any  other 
partof  themaclitoe.  sures  or  covers  « 

(3)  Machine  guarding  Mechamcal  the  machii 

power-transmission  equipment  shall  be  cept  when  stripp 
guarded  in  conformity  with  11910219  (g)  stripping  r 

(4>  Housekeeping.  Aisles  and  working  mg  for  flat  stripp 

spaces  shall  be  kept  m  good  order,  clean  to  fall  on  the  dc 


and  free  of  obstructions  in  accordance 
with  requirements  of  f  1910  141. 

(5)  Inspection  and  maintenance.  AU 
guards  and  other  safety  devices,  includ¬ 
ing  starting  and  stopping  devices,  shall 
be  properly  maintaiu^. 

(6)  Lighting.  Lighting  shall  conform 
to  American  National  Standard  All.l— 
1965. 

(7)  Identification  of  piping  systems 
Identification  of  piping  systems  shall 
conform  to  American  National  Standaid 
A13.1— 1956. 

(8)  Identification  of  physical  hazards 
Identification  of  physical  liazards  shall 
be  m  accordance  with  the  requirements 
of  I  1910.144. 

(9)  Steam  pipes.  All  pipes  carrymg 
steam  or  tiot  water  for  process  or  serv¬ 
icing  machinery,  when  exposed  to  con¬ 
tact  and  located  within  seven  feet 
the  floor  or  working  platform  shall  be 
covered  with  a  heat-msulating  material, 
or  otherwise  properly  guarded 

(d)  Openers  and  pickers — (1)  Beater 
guards.  When  any  <Hiening  or  picker 
machinery  is  equipped  with  a  beater, 
such  beater  be  provided  «ith  metal 
covers  which  will  prevent  ccmtact  with 
the  beater.  Such  covers  shall  be  pro¬ 
vided  witb  an  interlock  which  will  pre¬ 
vent  the  cover  from  being  raised  while 
the  machine  Is  in  motion  and  prevent 
the  operation  of  the  machine  while  the 
cover  is  open. 

(2)  Cleanout  holes.  Cleanout  holes 
within  reaching  distance  of  the  fan  or 
picker  beater  shall  have  their  covers  se¬ 
curely  fastened  and  they  shall  not  be 
opened  while  the  machine  is  in  motion 

(3)  Feed  roUs.  The  feed  rolls  on  all 
opening  and  picking  machinery  shall  be 
covered  with  a  guard  designed  to  pre¬ 
vent  the  operator  from  reaclung  the  rjp 
while  the  machmery  is  m  operation. 

(4>  Removal  of  foreign  ferrous  mate¬ 
rial.  All  textile  opener  lines  shall  be 
equipped  with  magnetic  separators, 
tramp  lr<m  separators,  or  other  meaits 
for  the  removal  of  foreign  ferrous  mate¬ 
rial 

(e)  Cotton  cards— (1)  Enclosures 
Cylinder  and  lickerins  shall  be  com¬ 
pletely  protected  and  tlie  doffers  should 
be  enclosed. 

(2)  Enclosure  fastenings.  The  enclo¬ 
sures  or  covers  shall  be  kept  m  place 
while  the  machine  is  in  operation,  ex¬ 
cept  when  stripping  or  grinding. 

(3i  ^tnppHiarotts.  On  operations  call¬ 
ing  for  flat  strippings  which  are  allowed 
to  fall  on  the  doffer  cover,  where  such 


strippings  are  removed  by  hand,  the 
doffer  cover  shall  be  kept  closed  and 
securely  fastened  to  prevent  the  open¬ 
ing  of  the  cover  while  the  machine  is  in 
operation.  When  it  becomes  necessary  to 
clean  the  cards  while  they  are  in  mo¬ 
tion,  a  long-handled  brush  or  dust  mop 
shall  be  used. 

(f)  Gornett  machines — (1>  Lickerin. 
Oamett  Uckerlns  shall  be  enclosed. 

(2)  Fancy  roUs.  Oamett  fancy  rolls 
shall  be  enclosed  by  covers.  These  shall 
be  installed  in  a  way  that  keeps  worker 
rolls  reasonably  accessible  for  removal 
or  adjustment. 

(3)  Underside  0/ oiacMne.  TTie  under¬ 
side  of  the  gamett  shall  be  guarded  by 
a  screen  mesh  or  other  f(Min  of  mclosure 
to  prevent  access. 

(g)  Spinning  mules — ^A  substantial 
fender  of  metal  or  hardwood  shall  be 
installed  in  front  of  the  carriage  wheels, 
the  fender  to  extend  to  within  one- 
fourth  inch  of  the  raU. 

(h)  Slashers — (1)  Cylinder  dryers — 
(!)  Reducing  valves,  safety  valves,  and 
pressure  gages.  Reducing  valves,  ^ety 
valves,  and  pressure  gages  shall  conform 
to  the  ASME  Pressure  Vessel  Code.  Sec¬ 
tion  Vni.  Unflred  Pressure  Vessels.  1968. 

(11)  Vacuum  relief  valves.  Vacuum  re- 
liri  valves  shall  conform  to  the  ABME 
Code  for  Pressure  Vessels.  Section  VIIX, 
Unfired  Pressure  Vessels.  1968. 

(Hi)  Lever  control.  When  slashers  are 
operated  by  control  levers,  these  levers 
shall  be  connected  to  a  horlzcmtal  bar 
or  treadle  located  not  more  than  69 
inches  above  the  floor  to  control  the 
(^ration  from  any  point. 

(iv)  Pushbutton  control.  Slashers 
operated  by  pushbutton  control  shall 
have  stop  and  start  buttixis  located  at 
each  end  of  the  machine,  and  additional 
buttons  i(x:ated  on  both  sides  of  the 
machine,  at  the  size  box  and  the  delivery 
end.  If  calender  rolls  are  used,  additional 
buttons  shall  be  provided  at  both  sides 
of  the  machine  at  points  near  the  nips, 
exc^t  when  slashers  are  equipped  with 
dn  enclosed  dryer. 

(v>  Nip  guards.  All  nip  guards  shall 
comply  witli  the  requirements  of  sub- 
paragraph  (2)(iv)  of  this  paragraph. 

(vi)  Cylinder  enclosure.  When  en¬ 
closures  or  hoods  are  used  over  cylinder 
drying  roll.<(.  such  enclosures  or  hoods 
shall  be  provided  with  an  exhaust  system 
which  will  effectively  prevent  wet  air  and 
steam  from  escaping  into  the  workroom 
(viii  Expansion  chambers.  Slasher 
kettles  and  cookers  shall  be  provided 


with  expansion  chambers  In  the  covers. 
(MT  drams,  to  prevent  surging  over 
Steam-control  valves  shall  be  so  located 
that  they  can  be  operated  without  expos¬ 
ing  the  woiker  to  moving  parts,  hot  sur¬ 
faces.  or  steam. 

(2)  Enclosed  hot  air  dryer — (1)  Lever 
control.  When  slashers  are  operated  by 
control  levers,  these  levers  shall  be  con¬ 
nected  to  a  horizontal  bar  or  treadle  lo¬ 
cated  not  more  than  69  inches  above 
the  floor  to  contre^  the  operation  from 
any  point. 

(U)  Push-buffon  control.  Slashers 
cgierated  by  push-button  control  shall 
have  one  start  button  at  each  end  of  the 
machine  and  stop  buttons  shall  be  lo¬ 
cated  on  both  sides  of  the  machines  at 
Intervals  spaced  not  more  than  6  feet 
on  centers.  Inching  buttons  should  be 
installed. 

(Ill)  Dryer  enclosure.  The  dryer  en¬ 
closure  shall  be  provided  with  an  ex¬ 
haust  system  which  will  effectively  pre¬ 
vent  wet  air  and  steam  from  escaping 
into  the  workroom. 

(iv)  Nip  guards.  AU  nip  guards  shall 
comply  with  Table  R-1. 


Openlags  In  tbe  guard  or  Mtweca  ths 
guard  and  working  lurfaca  sbali  not  be 
greater  than  the  (oUowtng ; 


Jkoximum 
wfdOi  of  opening 

.  H 


8V4  to  AH .  \ 


7^  to  By, .  1% 


(V)  Expansion  chambers.  Slasher 
kettles  and  cookers  Uiall  be  provid^ 
with  expansion  chambers  in  the  covers, 
or  drains,  to  prevent  surging  over.  Steani 
control  valves  shall  be  so  located  that 
they  can  be  operated  without  exposing 
the  worker  to  moving  parts,  hot  surfaces, 
or  steam. 

(i)  Warpers— (1)  Swiveled  double¬ 
bar  gates.  Swiveled  double-bar  gates 
shall  be  installed  on  all  vwrpers  operat¬ 
ing  in  excess  of  450  yards  per  minute 
These  gates  shall  be  so  Interlocked  that 
the  machine  cannot  be  optrated  until  the 
gate  is  in  the  "closed  post,  41."  except  for 
the  purpose  of  Inching  or  Jogging 
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(3)  Closed  voiition.  ^‘Closed  position” 
shall  mean  that  the  top  bar  of  the  gate 
shall  be  at  le&si  A2  inches  from  the  floor 
or  working  platform;  and  the  lower  bar 
shall  be  at  least  21  inches  from  the 
floor  or  working  platform:  and  the  gale 
shall  be  lo^aled  15  Inches  from  the  ver¬ 
tical  tangent  U>  the  beam  head. 

i>fouvne  /»a»nes.  slubbers,  roving 
parts,  eut’-n  ciymbers,  ring  spinning 
fra^ics.  twisters,  fica-  ho'islng  covers  on 
all  Uuiiahatlnns  of  drawxng  frames,  slub¬ 
bers.  rovuxK  frames,  cottcin  comoers  ring 
spinning  frames,  and  twisters  shall  be 
equipped  with  fnfcriocks. 

(k»  G  tl  t>oxc< — '1>  Pin  guard  A 
gus'd  snail  be  p  aced  ahead  of  the  feed 
end  and  shall  ir'  so  df'^ifeneU  that  it  will 
prevent  tlie  worker’s  fingers  from  b**mg 
caugnt  In  the  pins  of  the  iiitenectmg 
falh  rs. 

<2>  Nip  guards  All  nip  guards  shall 
comply  %*'th  the  rrquiiomcnts  of  pt^ra- 
g:aph  (h‘M2)(lv)  of  u*-  secUon, 

<1)  lUavti  draw  toxr.f  ftntsfiers,  ani 
ssh.dHTs  used  tn  i£«or:fjia’  drautag — (1) 
Bsad  r'-ht'V  coi'CTi.  Covers  for  band  pul¬ 
leys  shall  be  closed  when  the  maclune 
lb  in  ni  <UoT). 

(2)  Uenches  or  working  vlatforms. 
Branches  or  wcr&ing  platforms  approx¬ 
imately  10  Inti.hes  In  height  and  8  inches 
m  Width  should  be  installed  al:>ng  Uie 
entire  running  length  of  the  machine 
for  Uie  W’orker  to  stand  on  while  creeling 
the  fiiochlce  Such  benches  or  platforms 
shall  be  erverod  with  an  abrasive  or 
Roraliomatenal, 

<mJ  Sliver  and  ribbon  lapp^rs  loot- 
t7n' .  Cover  guard.  An  Interlocking  cover 
Koaxd  shall  be  Installed  over  the  large 
calender  drums  ai.d  tiie  lap  spool,  de¬ 
signed  to  prevent  the  op^raror  from 
coming  m  contact  wtih  tlie  nip 

•  n)  Lfioins—il)  Shuttle  guaid.  Each 
loom  shall  be  equipped  with  a  guard 
(le.<ii<rDed  to  mlnimiae  the  danger  ^  the 
shuttle  fl/ing  out  of  the  shed. 

(2)  Pfi-fecfion  /or  loom  fixer.  Provi¬ 
sions  shall  be  made  so  that  every  loom 
fixer  can  prevent  the  lo<im  from  ^Ing 
started  while  he  Is  at  work  on  the  loom. 
Tins  may  be  accninidlshed  by  means  of 
a  lock,  the  key  to  wl.ich  is  retained  In 
the  posression  of  the  loom  flxer.  or  by 
some  other  effective  means  to  prevent 
starting  the  loom 

(0)  Shearing  machine.^.  All  revol’ing 
blades  on  shearing  machines  shall  be 
guarded  so  that  the  opening  between 
the  cloth  surface  and  the  bottom  of  the 


guard  will  not  exceed  three-eighths 
inch. 

<p)  Confiauoiis  bleocA  range  (.cotton 
and  rayon) — (1)  J-box  protection.  Each 
valve  controlling  the  flow  of  steam.  In¬ 
jurious  ga^es,  or  liquids  into  a  J-box  shall 
be  equipped  with  a  chain,  lock,  and  key, 
so  that  any  worker  who  enters  the  J-box 
can  lock  the  valve  and  retain  the  kev 
in  his  posse.^slon.  Any  other  method 
wh^rh  w41  prevent  steam,  injurious 
gases,  Oi*  liquids  from  entering  the  J-box 
while  the  worker  Is  in  It  will  be 
aocepteble. 

(2)  Open-tcidfh  bleaching.  The  nip  of 
all  In-running  rolls  on  open-width 
bleaching  machine  rolls  shali  be  pro¬ 
tected  with  a  guard  tc  prevent  the 
worker  from  being  caught  at  the  nip. 
The  guard  shall  extend  across  the  entire 
length  of  the  nip. 

tq)  Piers — (1>  Reducing  valves, 
safety  valves,  and  pressure  gages.  Re¬ 
ducing  valves,  safety  valves,  and  pressure 
gages  shall  conform  to  the  ASklB  Code 
for  Unflred  Pressure  Vessels.  Secuon 
VIII,  Unflred/Pressure  Vessels.  1868. 

(2)  Hier  valve  protection.  Each  valve 
controlling  the  flow  of  steam.  Injurious 
gasf  s.  or  liqvUis  into  a  kler  shall  be 
equipped  with  a  chain,  lock,  and  key. 
so  that  any  worker  who  entei-s  the  kler 
can  lock  the  valve  and  retain  the  key  in 
his  possession.  Any  other  method  which 
will  prevent  steam.  Injurious  gases,  or 
liquids  from  entering  Uie  kler  wlule  the 
worker  is  in  It  will  be  acceptable. 

(r)  Gray  and  white  bins.  On  new  in- 
8taIIatl«'ns  guard  rails  conforming  to 
f  19i0.2'j  shall  be  provided  where  workers 
ore  required  to  plait  by  hrnd  from  the 
top  of  the  bln  so  as  to  protect  the  worker 
from  failiiig  to  a  lower  level. 

(s>  Mercerizing  range  (piece  goods)  — 

(1)  Stopping  devices.  A  stopping  device 
sJiall  be  provided  at  each  end  of  the 
machine. 

(2)  Frame  ends.  A  guard  shall  be  In¬ 
stalled  at  each  end  of  the  frame  between 
the  in-runvilng  chain  and  the  clip  opener, 
to  prevent  the  worker's  fingers  from  be¬ 
ing  caught. 

i3)  Mangle  cnd>  toashers.  The  nip  at 
the  In-runniDg  rolls  shall  confoim  to 
}  1810  264. 

(t)  Tenter  frames— (1»  Stopping  de¬ 
vices  A  stopping  device  shnll  be  provided 
at  each  end  of  tiiC  macnine. 

12)  Frame  ends  A  guard  shall  be  In* 
stalled  at  each  end  of  the  frame  at  the 
in-ruiuiing  chain  and  cUp  opener. 
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eompiy  with  the  requirements  of  para¬ 
graph  ^h>  (2>  Uv>  oi  this  section. 

(a)  CToam  wheel  and  roller  gear  nip 
proiccfuia.  llie  engraved  roller  geon 
and  the  large  crown  wheel  slnui  be  pro¬ 
vided  with  a  protective  disc  which  v;lll 
enclose  the  nips  of  the  in-runnittg  gears 
Individual  di.^.s  tor  each  nip  will  oe 
occcpiable. 

<ee.>  Calenders.  Tlie  nip  at  the  in- 
ninphig  side  oi  Uie  ro’— *  shaii  be  pro- 
Vidi-d  with  a  guard  extending  acrocsJhe 
entire  iciKth  of  the  nip  and  airangca  to 
prevent  tne  fingerk  ol  tbie  workcis  from 
being  pulled  ui  between  the  rolls  6r  be¬ 
tween  Uie  guard  ai>d  Uic  roils,  cen- 
str.icted  so  that  the  cloth  can  be  fra  into 
the  rolls  Mifeiy. 

(11)  Rotary  staple  cutters.  A  guard 
shall  be  Ini^ralied  oocnpictely  enclosing 
the  cuUeni  to  prevent  the  hands  of  the 
ot>erator  fn>m  reaching  the  cutting  zone. 

vggj  Clotiiing  folding  machine.  Tiie 
crank  arm  end  blade  guide  rods  on  boUi 
sides  of  uie  r.jotb-foldlng  machines  shall 
be  protected  from  contact  by  barrier 
guar<li  con.'^tnictad  to  conform  to  the  re- 
qu  ^menlsof  B  1910.228. 

uih)  Hand  baUinp  machine.  An 
angle- Iron-  liondle  stop  gunid  shall  be  m- 
amlled  at  the  right  angle  to  the  f.oine  of 
the  machine  The  sU  p  guard  shall  be  so 
designed  and  so  located  that  It  wlU  pre¬ 
vent  the  handle  from  traveling  beyend 
the  verucal  position  should  the  handle 
slip  from  the  oiierator's  hand  when  the 
pawl  has  been  released  from  the  teeth  of 
the  tokf-up  sear. 

(11)  AoU  bench.  Cleats  shall  be  in¬ 
stalled  on  the  ends  of  roll  beitcheo. 

(jj)  Cuttle  or  stDing  fedder  (overhead 
type)  The  ix^tiom  of  the  overhead  fold¬ 
ers  shall  be  located  not  less  Uion  7  feet 
from  the  floor  or  workhig  surface. 

(kk)  Color-mixing  room.  Floors  tn 
color  mixing  roonu  shall  be  constructed 
to  drain  eoslV/ 

<U)  Open  tanks  and  vats  tor  mixing 
and  storage  of  hot  or  corrosive  Ugwds — 
(1)  Protectlcn  agoinsf  falls  Open  tanks 
and  vats  containing  hot  or  corrosive 
liquids  shall  be  protected  to  conform  to 
the  requirem.'mts  of  B  1910.23. 

(3)  Shutoff  valves.  Bolling  tanks. 
causUc  locks,  and  hot  liquid  containers, 
so  located  that  the  operator  cannot  see 
the  contents  from  Um  Coot  or  working 
area,  shall  nave  emergency  shutoff  valves 
controlled  frcnn  a  point  not  subject  to 
danger  of  splash,  i^ves  ftMl?  conform 
to  the  A3^f^  Pressure  Vessel  Code,  sec¬ 
tion  vni.  0nftred  Pressure  Vessels,  2868. 


(mm)  Due  kettles  and  nafr.— Pipes  or 
drains  of  sufflcxint  capacity  to  carry  the 
contents  saieiy  away  from  the  working 
area  shall  oe  insloUcd  where  there  are 
dye  kettles  and  vaus  which  may  at  any 
time  coniam  het  or  corrosive  liquids. 
These  shall  not  empty  directly  onto  the 
floor. 

<nn)  Acid  carboys.  Carboys  eboU  be 
provided  w.th  incUnators,  or  tne  acid 
shall  b€  withdi'awn  from  the  carboys  by 
means  of  pumping  withoiit  pressure  in 
the  carboy,  or  by  means  of  bond  operated 
slpnons. 

(00)  Handling  caustic  seda  and 
caustic  potash.  Means  shall  be  provided 
for  handling  suid  emptying  caus*'c  soda 
Olid  caustic  potash  coctamc*^  to  prevent 
workers  fium  coming  in  contov-t  with  the 
caustic  (sec  paragraph  (qq)  of  this  sec¬ 
tion). 

(1) p)  First  aid.  Wherever  acids  or 
cau&tlcfl  are  used,  provltdon  shall  be  made 
for  a  ccplvus  and  flowing  surely  of 
fresh,  cicon  water. 

(qq)  PerSfiwdI  prot^tive  equipment _ 

(1)  Personal  proteettve  eguipment. 
Workers  engaged  in  handling  acids  or 
caiisUcs  in  bulk,  repairing  pipe  lines  con¬ 
taining  acids  or  caustics,  etc .  snail  be 
providp<l  with  piotectlve  occapaUonal 
(safety)  ciiuipment  to  conform  to  the 
requirements  of  B  1820.132.  B  1810.133 
and  6  19)0.134. 

(2>  P^piratora,  gas  masks,  and  such 
appU&ncec.  for  emergency  use  omy.  ^noU 
be  of  a  type  required  by  5  1810  13t 

(rr)  Workroom  ventUatian.  In  all 
workrooms  In  which  potenilaily  toxic 
^obstanc^  ore  used,  the  niaximum  ai- 
lowable  .concentrations  listed  In  5  1910.- 
1000  shall  be  insmvained.  Open  surface 
lank>  .shall  conform  to  the  requirements 
of  «  19t0  84'd>. 

I3S  FR  ‘J3503.  Ji’ne  27.  1074.  as  amended  at 
40  PH  2:u)7i.  May  28.  I0i6| 

§  1910.263  Ilakerf  equipment. 

(a)  General  requirements — (1)  Appli¬ 
cation.  "Tlie  requirements  of  this  sec¬ 
tion  rhall  apply  to  the  design.  InstoUa- 
iton.  operation  and  rr.clntenauce  of 
machinery  and  equipment  used  within 
a  bakery. 

(2)  .^fjridords  incorjyorated  by  refer¬ 
ence.  Standards  covering  Issues  of  or- 
cuBHttonal  safety  and  health  which  are 
of  general  application  wltitout  regard 
to  any  fpeclflc  Industry  are  Incorporated 
by  reference  In  paragraph.)  of  this  sec¬ 
tion  and  made  applicable  to  bakerks. 
All  such  standards  shall  be  construed 
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(з)  Oil  cups.  Oil  cups  shall  be  safely 
located  to  permit  easy  access. 

(и)  Dyeing  /igs— (1)  Stopping  de¬ 
vices  Each  aye  jig  shall  be  equipped  with 
Individual  mechamcal  or  eleculcoi  means 
for  stopping  the  machine. 

(2)  Ron  amis.  Roll  arms  on  jlijs  shall 
be  built  to  allow  for  extra  large  batches, 
and  to  p*-cvent  the  c rntcr  bar  from  being 
forced  off.  causing  tiie  batch  to  loll, 

(V)  Padders— Nip  guards.  All  nip 
guards  shall  comply  with  the  reqiilre- 
ments  of  paragraph  ‘hn2)(lv)  of  tms 
section. 

(w)  Drying  ccn^—(l)  Pressure  reduc¬ 
ing  values  and  pressure  gages  P^es.sure 
reducing  valve.^  and  pre  snre  paces  shall 
conform  to  the  A.9ME  CcKie  for  P*es«:ure 
Vessels,  Section  VTIt,  1868.  Unflred  Pres¬ 
sure  Veicels. 

(2)  Vfieaam  collapse.  If  cans  not 
desigred  to  preveaw  vacuum  Cf  l'.r.;t>e, 
each  can  shall  be  eqi'^r-’Cd  with  one  or 
more  vacuum  relief  valves  with  openings 
of  sufScient  site  tc*  prevent  the  coUapse 
of  tlie  can  If  vacuum  occurs. 

(X)  Fiat  work  ironer—ll)  Feed  rolls. 
Tlie  feed  rolls  B»'aU  be  guarded  to  con¬ 
form  to  §  1810.264 

(2)  Pressure  rolls.  P^8.«fure  rolls  shall 
be  cove-^d  or  guarded  to  cenferm  to 
I  1910  264. 

(y)  Fifractori — d)  Centrifu'nl  ex¬ 
tractor — (1)  Cover.  Each  extractor  shall 
be  equipped  with  a  metal  cover 

(11)  /nferlockiTig  devire.  Each  extrac¬ 
tor  shall  be  equipped  with  an  intcrifjck- 
Ing  device  that  will  prevent  the  cover 
from  being  opened  while  the  basket  is  in 
motion,  and  also  prevent  the  power  op¬ 
eration  of  the  basket  while  the  cover  Is 
open. 

(ill)  Brakes.  Each  extractor  shall  he 
equipped  with  a  mechanically  or  elee- 
trlcal’y  operated  brake  to  qa‘ck»v  stop 
the  basket  when  the  power  driving  the 
basket  Is  shutoff 

(|v)  Afartmnm  glloirable  jpecd.  Each 
centrifugal  extractor  shall  be  effeci^.ely 
secured  In  position  on  the  floor  or  l.'un- 
datlon  so  as  to  eliminate  unnecr^s.-ixy 
vibration,  and  should  not  be  operatn  at 
a  speed  greater  than  the  manufacn”-:'r's 
rating,  which  shall  be  stamped  wh^re 
easily  visible  in  letters  not  less  than  one- 
quarter  inch  in  height.  The  maximum 
allnwaole  8r>eed  shall  be  given  in  revo¬ 
lutions  per  ciinuce  (rpm). 

(2>  Engine  drum  extractor-— Over- 
speed  governor.  Each  engine  individually 
driving  on  extractor  shall  be  provided 
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according  Uj  the  rules  of  construction  set 
out  in  B  I81('  ^ 

(b>  Defin'.'ions  applicable  to  th),?  sec¬ 
tion — (1)  Dtimphtn  and  blende^  The 
Urm  "dumT.t'ln  ard  h.ender”  appMes  to 
ihose  elemcT-ts  of  a  flour  handling  sys¬ 
tem  In  which  hour  in  bags  Is  first  emptied 
for  diati  ibuUcr.. 

(2»  Flour  elevator.  The  term  "flour 
elevator”  Tnears  ti  e  conveyor  which  is 
used  to  cenvey  flour  in  a  vecifcaj 
Uon  and  It  iu-j'udes  bucket,  sp  ral  screw, 
or  buikflow  conveyors 

(3)  Sere*.:  ■  oni'^u'ir.  The  tern  ".c*rew 
conveyor"  mrar.s  the  ronvever  whi  h  is 
used  to  corv*v  fl‘'ur  Ui  a  hoiiro’  tai  or 
Inclined  pla-  e  by  means  of  n  continuous 
spiral  s''rew  eri’!c‘''ed  In  a  su'table  I’a.slng 
which  folio-*  *  ie  .Same  general  contour 
of  the  perim'**er  cf  the 

(4'  Bolftng  reri  T'-e  term  "bolting 
reel"  means  .a  d^  .‘''c  in  which,  the  flour 
Is  s  ••cened  threugh  a  rotuth'g  crum. 

(.5-  Sifter  Tlie  "s.^ler"  means 

&  device  In  wh’ch  flour  l.s  slfto^  Tt  may 
h«  of  the  br-sh.  ©.‘r-lllating.  or  vibrating 
type. 

(6)  Flour  nr 'll*  The  term  "fioar  i*:ai«" 
means  a  scslr  fo*  weighing  flo'ir. 

(7)  Flour  g-,t;  The  ’.cim  ’■xi‘''ur  gate" 
meatiS  the  dev;f  e  or  devices  used  tc  con¬ 
trol  the  delivery  cf  flo-jr, 

(8t  Dtrecf  ffri:d  csens  Direct  fl~ed 
evens  are  oven'i  uh'.v'n  burn  fuel  directly 
inside  the  baking  .-‘aambe r. 

(8>  Direct  rccir  ulating  ocens.  "Direct 
reclrcutatii.g  oven.s"  are  ovens  which 
have  heating  systems  cor-H'*:tlnR  of  one 
or  more  heater*;  (Uxr.ted  inside  oi  out¬ 
ride  the  baking  chamber),  each  heater 
being  equtpi>ed  w’th  a  burner,  the  prod¬ 
ucts  of  combustion  of  which  are  mi.xed 
with  spent  ga.'^ses  retu’^ned  from  the 
oven.  Combustion  gases  are  circulated 
through  the  heater  and  oven  chamber 
by  a  fan  An  overflow  or  vent  removes 
part  of  the  spent  combusUon  gases  to 
com^rensate  for  fresh  combustion  ga.ses 
added  by  the  burner 

.10»  Flue-tyve  o'^ns  "Plue-type 
ovens"  are  ovens  which  hum  fuel  in  a 
furnace  which  is  connected  through  flues 
which  carry  the  jonibustion  gases  to  a 
stack. 

(11)  Indirect  multfple -burner  ovens. 
•‘Indirect  multiple-burner  ovens"  are 
ovens  which  a:e  he?  ted  by  burners 
(usually  gas  I  which  are  totally  enclosed 
In  such  a  way  that  unbumed  ga.ses  or 
products  of  combustion  cannot  enter  the 
baking  chamber 


with  an  approved  engine  atop  and  speed 
limit  governor. 

(3)  SgueeccT  cr  wringer  extractor— 
Nip  guards.  All  nip  guards  shall  con.ply 
with  tne  requirements  of  paragraph  (b) 
(2)  (Iv)  of  this  section. 

(z)  Nip  guards.  AU  nip  guard*  for 
water  mangle,  starch  mangle,  back- 
wooher  (w^'rsted  yam)  eraoblng  ma¬ 
chines.  decftdng  machine.^,  shall  com¬ 
ply  with  the  requirements  of  paragraph 
(h)(2)(iv>. 

(aa)  Sanforizing  and  palmer  machine. 
A  safp’.y  trp  rod,  cable,  or  wire  center 
c.ord  siiftU  be  orovided  aciwa  the  front 
and  back  of  all  palmer  cylinners  extend¬ 
ing  the  lengi.h  of  tne  face  of  the  cylmder. 
It  shall  ope’-aie  readily  whether  pushed 
or  puned.  This  .mfety  trip  shall  oe  not 
more  than  72  incnes  above  the  level  on 
which  the  operator  stands  and  snaD  he 
readily  accessible. 

<bb»  Rove  washers — (l)  5pl(ufi 
guard.  Pr-^sh  guards  shall  be  Instelled 
on  all  rope  wosners  unles.)  tne  moc^  ine  Is 
so  designed  as  to  prevent  the  water  or 
liquid  from  splashing  the  operavor,  the 
fioor,  or  working  surface. 

(2)  S<t.*:ry  stop  bar.  A  safety  trip  rod. 
cable  or  wire  center  cord  thaD  be  pro¬ 
vided  across  til*  front  and  oack  of  oD 
rope  washers  extending  the  length  of  the 
face  of  tiie  washer.  It  shall  ope*‘ace 
readily  whether  ptuhed  or  pulled.  Tr.is 
saiety  trip  shall  be  not  more  than  73 
Inches  nb^/ve  tne  level  nn  which  the  op¬ 
erator  stoiids  and  shall  be  readily 
occrstuble. 

(cc)  Laundry  teacher  tumbler  or 
shaker — (i)  /nferkicidrtg  device.  Each 
drying  tiunbler,  ea^h  double  cylinder 
shaker  or  clothes  tumbler,  and  each 
washing  machL^e  shah  be  equipped  with 
an  mter»i.Mk  device  which  will  prevent 
the  power  operation  of  the  In^Me  cylin¬ 
der  wh-'n  the  outer  door  on  the  case  or 
Shell  Is  open,  and  wnich  will  also  prevent 
the  outer  door  on  the  case  (5r  shell  from 
beU:5  opened  witiiout  shutting  off  U.e 
power.  This  «noald  not  prevent  tne  move¬ 
ment  of  the  Inner  cylinder  oy  means  of  a 
hand  otK-rated  mechanism  or  on  ‘'inching 
device.” 

(2)  Means  of  holding  covers  or  doors 
in  open  porition  Each  enclosed  barrel 
shall  alsi'  he  equipped  with  adequate 
means  for  holding  open  the  doors  or 
covers  of  the  Inner  and  outer  cylinde’^ 
or  KheJls  while  It  is  being  loaded  or 
unloaded 

(dd)  .°rlnf<ng  machine  (roller  fvpe) — 
(I)  Nip  g'lards.  All  nip  guards  sbaU 


(12)  Steam-tube  overn.  "Steam-tube 
ovens  are  ov»*n£  which  are  heated  by  ft 
group  of  tubes  which  arc  partially  flUed 
witii  liquid  and  sealed  at  both  endb.  A 
small  part  of  each  tube  •»  e?;p08cd  to  the 
heat  of  a  tumace  and  the  lar,?er  part 
placed  Inside  the  baking  chamber.  Heat 
Is  ti-^insruuied  by  evaporating  liquid  in 
the  lunuire  end  of  the  tul^.  Steam  thu.) 
formed  trave'ii;  to  the  other  end  of  the 
tub*,  where  trie  steam  condfnses  and 
returns  to  the  funuce  by  gravity. 

(13)  Indirect  rectrculattng  ovens  '  In- 
direi’t  recirculating  ovens”  a^e  ovens 
wiuch  arr  equipped  with  a  ga.«  tirht  duct 
system,  a  lura&ce,  and  a  circiilatnig  fan. 
Oa.sos  of  combustion  are  cm-uiB'.^ 
throui?h  this  enclosed  syscein  ana  mixed 
with  fr“sh  combustion  gases  generated 
by  the  burner  in  the  (xunbustlon  cliam- 
ber.  A  or  overflow  removes  a  p</r- 
tien  of  the  gaier.  to  comprnsale  for  the 
fresh  gases  added  by  the  burner.  No  un- 
bumed  gases  or  prod-  cte  of  co*')bufition 
have  access  to  the  baking  chamber. 

ii4)  Electric  ovens  "EU'Ctiic  oven.^” 
are  evens  wnich  arc  heated  enlireiy  by 
pai>s':  j  an  electric  current  throuith  re- 
ststenu-  elements 

(c»  Umcral  7n''chine  guarding — (1) 
FJcclrical  gro:.nding.  The  frame  of  each 
machine  which  is  driven  h>  an  electric 
motnr  or  has  any  tlectnoal  ccmnection 
shaii  be  cfleitively  grounded. 

(2)  Geais.  Ail  gears  shall  be  com¬ 
pletely  enUu.^*d  regiudless  of  location. 

(3)  Sprockets  and  V-belt  drtifen. 
Sprockets  and  V-Lelt  drives  locat'd 
within  reach  fr^m  platforms  or  oasage- 
ways  or  located  within  8  ft*-?;  6  inclu^ 
from  the  floor  shall  be  completely 
enclosed. 

(4)  Rofafmg  parts.  Lubrication  fit¬ 
tings  on  rotating  parts  .<hall  be  recessed 
or  covered  with  collars  so  that  the  rotat¬ 
ing  surface  will  be  &m(*oth  and  flush. 

(5)  Lubrication.  Where  machinery 
must  be  lubricated  while  In  motion,  sta¬ 
tionary  lubrication  fittings  inside  a 
machine  shall  be  provided  with  extenuslon 
piping  to  a  point  of  safety  so  that  the 
employee  will  not  have  to  reach  Into  any 
dangerous  part  cf  the  machine  when 
lubricating. 

(6>  Removahle  covers  or  guards.  Any 
covers  or  ^ards  which  must  oe  removed 
for  cleaning  and  adj'istment  shall  be 
made  easily  removable  in  order  that  they 
may  be  removed  and  replaced  with  tiie 
least  effort. 

(7)  Vcnfiteflon  through  machine 
gvrds.  Where  It  Is  necessary  to  guard 
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motors  or  other  equipment  which  require 
ventilation,  guards  should  be  so  designed 
that  they  «rUl  not  restrict  Uie  circulation 
of  the  air 

(6>  Hot  pipes.  Exposed  hot  water  and 
steam  pipes  shall  be  covered  with  Insu* 
lating  material  wherever  necessary  to 
protect  employee  from  contact. 

(di  Flour-handling  equipment.--~{.li 
General  requirements  for  flour  ficndlinff. 

(1)  Wherever  any  of  the  various  pieces  of 
apparatus  comprising  a  flcur-handling 
sy'stem  are  run  in  electiirol  unity  with 
one  another  the  following  safeguards 
shall  apply : 

<a>  Each  apparatus  shall  be  properly 
safeguaided  by  of  disconnecting  means 
for  the  motor  circuits  as  required  by 
ii  1910.312  and  1910.320. 

(b)  Wherever  a  hour-handling  system 
is  of  such  si^e  Uiat  tlie  beginning  of  its 
operation  is  far  remote  from  Its  final, 
delivery  end.  all  electric  motors  operat¬ 
ing  each  apparatus  comprising  this  sys¬ 
tem  shall  be  controlled  at  each  of  two 
points,  one  located  st  each  remote  end. 
elthei  of  which  will  stop  ail  motors. 

(c>  Motor  control  switches  shall  be 
capable  of  being  locxed  m  the  open 
position. 

fd)  Control  circuits  for  magnetic  con¬ 
trollers  shall  be  so  arra^iged  that  the 
opening  of  any  one  of  several  limit 
switches,  which  may  be  on  an  Individual 
unit.  wUl  serv’e  to  de-energize  all  of  the 
motors  of  that  unit. 

'ill  Removable  covers  on  ail  four- 
handling  eq«iipinent  shall  be  so  desigZied 
that  Uie  lit^lug  effort  shall  not  be  more 
than  53  iK'undi. 

vl:t)  Wherever  flour-handling  systems 
are  of  lan  e  construction,  suitable  walk¬ 
ways  or  platlorms  or  both  shall  be  con¬ 
structed  around  and  over  bins  and  ap¬ 
paratus,  in  accordance  with  tlie  require¬ 
ments  of  U  1910.22  and  1910  23 

•  a)  AU  walkway  surfaces  shall  be 
maintained  in  nonshp  condition. 

(bi  Elevated  w  aikways  shall  have  rail¬ 
ings  and  toeboards. 

ic>  Ail  ladders  leading  to  upper  walk¬ 
ways  shall  be  in  accordance  with  the 
requirements  of  1 1910.25,  {  1910.26,  and 
«  1910.27 

cd>  Wherever  walkways  are  near  the 
celling  construction  of  the  building, 
where  obKtruction  to  head  room  Is  lower 
than  normal  standing  hel.Tht.  proper 
methods  shall  be  provided  to  warn  any 
occupant  of  the  walkway  This  should  be 
done  by  means  of  “teli  tales*'  or  other 
fuitatle  means  located  ahead  of  the  ob¬ 


struction.  Suitable  signs  shall  also  be 
placed  on  walkways  warning  o(xupants 
of  possible  danger. 

(Iv)  AU  oscillating  and  vibrating 
sifters  shaU  be  protected  with  guard  rails 
of  suitable  height  and  design 

<v)  AU  mechanical  transmission 
shafting,  gearing,  and  sprocket  drives 
shall  be  completely  guarded,  preferably 
with  dust-Ught  housing.  Lubrication 
fitunes  shaU  extend  to  the  outside  of  tfie 
guard. 

(vi>  All  guards  shall  be  readily 
removable. 

<vU)  AU  flour-handling  equipment, 
each  individual  unit  or  the  entire  sy’stero 
collectively,  shall  be  so  constructed  that 
all  interior  or  exterior  protruding  corners 
are  of  a  rounded  nature 

<viii>  ^hen  Class  II  hazardous  con¬ 
ditions  previll,  electnc  motors,  mob)'- 
controllers,  and  switches  shaU  be  of  the 
type  approved  for  such  locations  in  ac¬ 
cordance  with  the  requirements  of 
i  1910.326. 

(2)  Bag  chutes  and  bag  lifts  (bag-arm 
elevators).  <1)  Bag  chutes  (gravity 
chutes  for  handling  flour  bags)  shall  be 
so  designed  so  as  to  keep  to  a  minlm<im 
the  speed  of  flour  bags.  If  the  chute  in¬ 
clines  more  than  30*  from  the  bonzuntal. 
there  shaU  be  an  upturn  at  the  lower  end 
of  the  chute  to  slow  down  the  bags. 

(11)  Bag-arm  elevators  with  manual 
takeoff  shall  be  designed  to  operate  at  a 
capacity  not  exceeding  seven  bags  per 
minute.  The  arms  on  the  conveyor  citam 
shaU  be  so  spaced  as  to  obtain  the  flUI 
caraciiy  of  the  elevator  with  the  lowest 
possible  chain  speed.  There  shnli  be  an 
electric  limit  sw-iich  at  the  unloading  end 
of  the  bag-arm  elevator  so  insuuied  as  to 
automatically  stop  the  conveyor  chain  if 
any  bag  fail.s  to  clear  the  conveyor  arms 
Ui>  Tlie  conveyor  chain  on  bag-artn 
elevators  shall  travel  In  a  suitable  struc¬ 
ture  and  all  drums  shall  completely 
guarded,  so  that  in  case  of  a  broken 
chain  ling  Uie  remainder  of  the  chain 
will  remain  within  its  guides. 

(iv)  Man  Ufts  siiaU  be  prohibited  in 
bakeries.  Bag  or  barrel  lifts  shall  not  be 
used  as  man  Ufts. 

(3)  Z>umpMn  ond  blender.  (l>  The 
dumphin  or  blender  shall  be  constructed 
of  metal  or  other  nonsplmlering  material 

<tl>  Oi^enmgs  shall  be  protected  by 
means  of  bars  or  grids,  if  grids  are  made 
of  mesh,  the  opening*  shall  be  not  more 
than  3  Inches  in  either  length  or  width 
If  parallel  bars  or  rode  are  a<^d.  they 


shall  be  spaced  not  more  than  3  inches 
npart  on  centers. 

(iii>  Hinged  dumpbin  covers  shall  be 
orovided  with  locks  or  latches  to  hold  the 
covers  in  the  open  position,  so  that  they 
will  not  accidentally  fall  down  while  tlie 
dumpbin  is  in  op«‘ation 

•  iv>  Dumpbins  and  blenders  shall  be 
>0  constructed  that  no  separate  pits  in 
floors  shall  be  required  at  the  point  which 
connects  the  final  disebatge  to  the  usual 
elevator. 

(V)  All  dumpbin  and  blender  hoods 
shall  be  of  sufficient  capacity  to  prevent 
circulation  of  flour  dust  outside  the 
hoods. 

(vit  All  dumpbins  shall  be  of  a  suita¬ 
ble  heiglit  from  floor  to  enable  the  oper¬ 
ator  to  dump  floor  from  bags,  without 
causing  undue  strain  or  fatigue.  Where 
the  edge  of  any  bin  is  more  than  24  inches 
above  the  floor,  a  bag  rest  step  shall  be 
provided. 

(viD  A  control  device  for  stopping  the 
dumpbin  and  blender  shall  be  provided 
close  to  the  normal  location  of  the 
operator. 

(vtll*  A  screen  shall  be  provided  tn 
rhe  suction  nozzle  over  the  bin  or  blender 
to  prevent  sacks  that  are  being  cleaned 
from  getting  into  the  rotor  of  the  dust 
coliectiiig  fan. 

<41  Flour  elevators.  (1)  Flour  eleva¬ 
tors  shall  be  constructed  of  metal  or 
other  nonsplintering  material 

(ii>  All  removable  sections  of  the  ele¬ 
vator  casing  sho II  be  equipped  with  suita¬ 
ble  stationary  clamps  for  quick  removal, 
or  shah  be  equipped  with  equivalent  lock¬ 
ing  devices  which  contain  no  loose  parts 
anlch  may  bc'come  detached  from  eittier 
the  casing  or  the  cover 

<5>  Boiling  reels  <1)  Boltlnc  reels 
shall  be  constructed  of  metal  or  otlier 
non.spIintering  material.  wiUi  the  excep¬ 
tion  of  the  bolting  cloth 
(it)  Refuse  tailing  spout*  shall  be 
readily  accessible  and  shat!  be  located  at 
a  safe  distance  from  unguarded  moving 
parts. 

(6)  bins.  <t)  Storage  bins  shall 

be  constructed  of  metal  or  other  non- 
sr’.intcnng  materiel. 

(tl)  Storage  bins  shall  be  provided 
with  ga.’^kets  and  locks  or  latc  hes  to  keep 
the  cover  closed,  or  other  equivalent  de¬ 
vices  in  order  to  Insure  the  dust  tightness 
of  t*\t  cover.  Covers  at  openings  where 
an  enip!r>vee  may  enter  Uie  bln  shall  also 
be  provided  with  a  hasp  and  a  lock,  so 
'ocated  tiiat  the  employee  may  lock  the 


cover  in  the  open  position  whenever  it  is 
necessary  to  enter  the„bin. 

(iii)  Storage  bins  where  the  side  ts 
more  than  5  feet  In  depth  shall  be  pro¬ 
vided  with  standard  statioiii>ry  safety 
ladders,  both  inside  and  outside,  to  reach 
from  floor  level  to  top  of  bin  and  from  top 
of  bin  to  inside  bottom,  keeping  Uie  lad¬ 
der  end  away  from  the  moving  screw 
conveyor. 

(iv)  Loading  distribution  conv^ors 
shall  be  located  in  top  ot  bin  centrally 
unhoused,  and  all  covers  for  entrance  to 
the  bins  shall  be  located  away  from  the 
loading  distribuUon  conveyor. 

(V)  An  electric  limit  switch  or  other 
salable  protecUve  device  shall  be  pro¬ 
vided  tn  the  top  of  the  bin  centrally  over 
the  loading  screw  conveyor  on  the  (n>Po- 
site  end  of  the  flour  entrance  opening.  It 
shall  be  so  designed  as  to  st(H>  the  load¬ 
ing  screw  if  an  excessive  amount  of  flour 
is  delivered  to  the  bln. 

(v!>  The  malu  entrance  cover  of  large 
storage  bins  located  at  the  interior  exit 
(adder  shall  be  provided  with  an  electric 
interlock  for  motors  operating  both  feed 
and  unloading  screw,  so  that  these  mo¬ 
tors  cannot  operate  while  the  cover  is 
open. 

(7>  5creip  contxvora.  (1)  Screw  con¬ 
veyors  shall  be  constructed  of  metal  or 
other  nonspUntertng  material. 

(li)  Each  dead-end  screw  conveyer 
shall  be  provided  with  an  overflow  safety 
gate  which  wUl  operate  an  electric  UnUt 
switch  to  shut  down  the  conveyer  before 
dangerous  pressure  of  material  Is  built 
up  at  the  dead  end 

(Iii)  The  covers  of  an  screw  conveyors 
shall  be  made  removable  in  <x>avenlent 
secUons.  held  on  with  stationary  clamps 
located  at  proper  Intervals  keeping  ail 
covers  dust-Ught.  Where  drop  or  hinged 
bottom  sections  are  provided  this  pro¬ 
vision  shall  not  apply. 

(8>  Sifters.  (1)  Enclosures  of  all  types 
of  flour  sifters  shall  be  so  c*)nstnieted 
that  they  are  dust-  tight  but  roadlly  ac¬ 
cessible  for  Interior  tn.'tperUot.. 

(U)  Oscillating  and  vibrating  sifters 
shall  be  so  c.(Aftrueled  Uiat  all  moving 
parts  are  well  withm  the  outer  frame  of 
the  apparatus. 

(iii)  Refuse  tailing  spouts  of  all  tiTics 
of  sifters  shall  be  readily  accessible  and 
shall  be  located  at  a  safe  distance  fr<Kr> 
unguarded  moving  parts. 

(9)  Flcnir  scales.  <1)  Flour  scales  shall 
be  constructed  of  metal  or  other  non- 
spUiitering  material 
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ill)  Where  a  transparent  covering  Is 
provided  over  dial  scales  it  shall  be  made 
of  a  ncnshatterable  transparent  material. 

(iii)  Traveling  or  track-type  flour 
scales  shall  be  equipped  with  bar  bandies 
for  moving  same  The  bar  should  be  at 
lea.*^  1  inch  in  diameter  and  well  away 
from  trolley  track  wheels. 

'lv»  AU  moving  trolley  wheels  located 
vnthin  8  feet  6  inches  of  floors  or  plat¬ 
forms  shall  be  fully  guarded  on  sides  and 
ah^ad  of  rotating  motion. 

(V)  The  scale  cutoff  switch  shaU  be 
totally  enclosed  and  connected  to  the 
scale  beam  m  such  a  manner  as  to  pro¬ 
tect  the  operator  from  contact. 

(Vi)  W'here  two  or  more  scales  are  used 
on  travelling  flour  scales,  interlocks  shall 
be  provided  so  that  the  gate  will  not 
open  unless  the  hopr'cr  Is  below 

(10)  Automatic  flour  gates. 
flour-gate  equipment  shall  be  con¬ 
structed  of  metal  or  oUier  nonsplinterlng 
material. 

(e>  Mixers — fi)  Horixontal  dough 
mixers,  d;  Mixers  with  external  power 
application  shall  have  aU  belts,  chains, 
getirs,  puUevs.  sprockets,  clutches,  and 
other  moving  parts  completely  enclosed. 

<li)  Mixers  with  built-in  power  units 
shAli  have  all  drive  elements  enclosed  in 
iuch  a  manner  as  to  prevent  injury  to 
op^tors  or  iTiaintenance  personnel  per¬ 
forming  inelr  ttormol  duties. 

<Ui)  Each  mixer  shall  be  equipped 
with  an  individual  motor  and  control, 
and  with  a  conveniently  located  manual* 
switch  to  prevent  Uie  mixer  frtim  being 
'>UTted  In  tile  usual  manner  while  the 
machine  is  being  serviced  and  cleaned 
<lv)  All  electrical  control  stations 
shall  be  so  located  that  the  operator  must 
be  in  full  view  of  the  bowl  in  its  open 
position.  No  duplication  of  such  controls 
other  than  a  stop  switch  shall  be 
permuted 

•  v)  All  mixers  with  power  and  manual 
dumping  arrangement*  shall  be  equipped 
with  safety  df  vices  wluch  s^li . 

(fl)  Engage  both  hands  of  the  oper¬ 
ator.  when  the  agitator  is  in  motion 
under  power,  and  while  tlie  bowl  is 
opened  more  than  one-fllih  of  its  total 
opening 

(b)  Prevent  the  agitator  from  being 
started,  while  the  bowl  is  more  than  one- 
flfth  open,  without  engaging  both  hands 
of  the  operator; 

(c)  Permit  the  operator  to  have  a  full 
view  of  the  bowl  opening  while  he  Is  In 
the  act  of  maintaining  operation  of  the 


agitator  at  any  time  wlUle  the  bowl  is 
more  U.an  one-fifth  open. 

(Vi)  Mixers  with  power  dunu'ing  de¬ 
vices  shall  be  arranged  so  that  the  bowl 
opening  cannot  be  closed  beyond  four- 
fifths  of  its  total  opening  unless  the  oper  • 
ator  maintains  Uie  control  contact  which 
causes  the  dump  motor  to  cocnplete  the 
bowl  closure  Alternatively  the  control 
may  be  so  arranged  Uiat  the  operator 
must  keep  at  least  one  hand  engaged,  by 
holding  in  a  puoh  button,  during  }he 
entire  closure  of  Uie  mixing  bowl 

(vti)  Mixers  shall  be  provided  with 
flour-gate  operating  mechanisms  ingre- 
d  ent  openings,  and  wtiier  ioiets.  which 
CKD  be  conveniently  manipulated  by  the 
operator  from  the  normal  aree  of  acUv- 
ity  (either  platform  or  floor)  without 
requiring  abnormal  reaching,  or  improv¬ 
isations  which  might  Jeor^ardize  his 
safety. 

(vUl)  Every  mixer  stiali  be  equipped 
with  a  full  enclosure  over  ILe  bow!  which 
is  closed  at  all  times  while  tlK  agitator  is 
tn  motion.  OrUy  minor  openings  in  this 
enclosure,  such  as  ingredient  doors,  hoar 
mlets.  etc.,  each  representing  less  than 
IVz  square  feet  in  area,  shall  be  capable 
of  being  opened  while  the  mixer  is  In 
operation. 

(tx)  No  loose  access  doors  and  covers 
weighing  more  than  2  pounds  shall  be 
used  on  mixers.  Such  parts  shall  be 
hinged  or  otherwise  held  in  proximity  to 
the  openings  that  they  cover 

(X)  Overhead  covers  or  doors  which 
are  subject  lo  accidental  closiire  shall  be 
counterbalanced  to  remain  in  an  open 
position  or  provided  with  means  to  hold 
Uiem  open  until  positively  released  by 
the  0{)erator. 

(xi)  Provision  shall  be  made  to  boit 
mixers  solidly  to  the  floor  to  prevent  dis¬ 
location  or  excessive  vibration,  and  no 
open  space  between  mixers  and  plat¬ 
forms  shall  be  permitted  which  may  en- 
oanger  the  operator. 

(xiii  Mixers  shall  be  installed  only  on 
‘^ubstantial  foundaUons  which  are  cap¬ 
able  of  safely  withstanding  the  U'.'e 
loads  incurred  in  full-capacity  mixing 
operations. 

(xili)  Access  for  lubrication  at  all 
points  shall  be  provided  so  as  to  avoid 
contact  between  the  lifl>ricatlng  device  or 
the  operator's  liands  ood  any  moving 
parts. 

(xiv)  Any  device  or  mechanism  used 
to  return  "sponges"  to  a  mixer  shall  be  so 
Interlocked  with  the  mixer  as  to  prevent 
inj  ury  to  the  operator 


(XV)  No  electrical  pilot  or  control  cir¬ 
cuits  shall  be  employed  at  a  poientlal  in 
excess  of  240  volts. 

(xvi)  A  motor-running  overcurrent 
protective  device  shall  be  provided  for 
each  motor.  Undervoltage  protecUon 
shall  be  provided  In  all  magnetic 
controllers 

(xvii>  PosiUve  means  shall  be  pro¬ 
vided  to  prevent  application  of  pressure 
above  the  stipulated  maximum  tn  all 
mixer  cocling  jackets. 

(xviii)  Valves  and  controls  to  regulate 
the  coolant  in  mixer  jackets  afiall  be 
located  so  as  to  permit  access  by  the 
operator  without  Jeopardizing  his  safety. 

(2)  Vertical  mixers  Cl)  Vertical  mix¬ 
ers  sliali  comply  with  subdivisions  (1), 
(ll».  (Ui).  (ix)  through  (xtU).  (xv).  cxvi). 
and  (xvili  of  subparagraph  CD  of  this 
oaragraph. 

(li)  Positive  mearL*  shall  be  provided 
to  prevent  injury  to  the  operator  during 
xot.’f'd -change  manipulation. 

CUD  Bowl  locking  device*  shall  be  of  a 
ooslUve  type  which  require  the  atton* 
Uon  of  the  operator  for  unlocking. 

(Iv)  Devices  shall  be  made  available 
for  m.'jying  bowls  weighing  more  than 
80  pounds  with  contents,  into  and  out  of 
the  mixing  position  on  the  machine. 

Cv'  Every  prerautlon  which  does  not 
impair  ti^e  normal  operation  of  the 
mixer  shall  be  exercised  in  providing  pro¬ 
tection  of  the  operator  against  Injury  by 
the  moving  agitators. 

Cf>  Dliiders— (D  Pinch  and  shear 
volnts  All  pinch  points  and  shear  points 
from  reciprocating  or  rotating  parts  of 
the  divider  shall  be  enclosed  or  guarded, 
lo  prot^t  the  ot>erator’8  hands  and 
Angers  irom  )liese  hazards 

(2)  r.onf  award.*  Guards  at  fr(»nl  of 
a  diNirier  shall  be  so  arranged  that  the 
welglit  of  dough  can  be  adjusted  with¬ 
out  removing  the  guard. 

C3>  Rear  of  divider.  The  back  of  the 
divider  shall  have  a  complete  cover  to 
enclose  all  of  the  moving  parts,  or  each 
Individual  part  shall  be  enclosed  or 
guarded  to  remove  the  separate  hazards 
The  rear  cover  shall  be  provided  with  a 
limit  switch  In  order  that  the  machine 
cannot  operate  when  this  cover  is  open 
The  guard  on  the  back  shall  be  hinged 
CO  that  it  cannot  be  completely  removed 
and  if  a  catch  or  brace  is  provided  for 
holding  the  cover  open.  It  shall  be  de¬ 
signed  so  that  It  wUl  not  release  due  to 
vibrations  or  minor  bumping  whereby 
the  cover  may  drop  on  an  employee 


(4)  Oil  holes  in  knife  The  oU  holes  In 
tlie  knife  st  the  back  of  the  divider  shall 
be  of  such  slac  that  an  employee's  finger 
cannot  go  through  the  hole. 

(5)  Knife  actnating  arm.  There  shall 
be  a  saddle  guard  or  other  protective 
device  on  any  elongated  hole  in  the  knife 
actuating  arm  at  the  hack  of  the  dDider 

(6)  Shear  p*ns  Divider  shall  be 
equipped  with  mechanical  overload  re- 
lea.*e  devices  such  as  sheer  pins 

(g)  Mo«Wer»—( D  Hoppers  Mechani¬ 
cal  feed  moulders  shall  be  provided  with 
hoppers  so  designed  and  connected  to  the 
proofer  that  an  employee's  hands  can¬ 
not  gbt  Into  the  hopper  where  they  wtV 
come  in  contact  with  the  in-runnlr^g 
rolls 

(2>  Hand-fed  moulders  Hand-fed 
moulders  shall  be  provided  with  a  belt- 
feed  device  or  the  hopper  ahall  be  ex¬ 
tended  high  enough  so  that  the  hand» 
of  the  operator  cannot  get  Into  the  feed 
rolls.  The  top  edge  of  such  a  hopper  shall 
be  well  rounded  to  prevent  injury  when  U 
is  struck  or  oumped  by  the  employee's 
hand 

(3)  Sfopptna  devices.  There  shall  be 
a  stopping  device  witiiln  ea.‘'r  reach  of 
the  operator  wtio  feeds  the  mo’uMer  and 
another  stopping  device  within  the  rea'^h 
of  the  emplovee  taking  the  dough  away 
from  the  moulder. 

(4)  Clennout  holes  Machines  shall  be 
so  designed  that  there  Is  no  shear  point 
In  close  proximity  to  the  cleanout  holes 

(5)  Rear  of  moulders  At  the  rear  of 
moulders  all  revolving  shafts  ahall  have 
round  comers  or  cylindrical  surfaces, 
and  all  bolts  shall  be  flush.  Tie  rods  shall 
be  far  enough  from  revolving  parto  to 
prevent  a  shearing  or  pinching  hazard 

(8)  crank  Where  a  re¬ 

movable  crank  is  used  to  adjust  the 
moulder  for  different  sires  of  loaf 
brackets  shall  be  provided  on  the  side  of 
the  machine  for  holding  the  crank  when 
It  is  not  in  use. 

(h)  MnnuaUy  fed  dough  brakes— <D 
Top-roll  protection.  The  top  roll  ahall 
be  protected  by  a  heavy  gage  metal  shield 
extending  over  the  roll  to  go  within  6 
Inches  of  the  hopper  bottom  board.  Tlie 
shield  may  be  perforated  to  permit  obser¬ 
vation  of  the  dough  entering  the  rolls 

(2)  Emergency  stop  bar. — An  emer¬ 
gency  stop  bar  shall  provided,  and  so 
located  that  the  body  of  the  operator  will 
preas  against  the  bar  If  the  operator 
slips  and  falls  toward  the  rolls,  or  If  the 
operator  gets  his  hand  CAUght  In  the 
rolls.  The  bar  shall  apply  the  body  pres- 
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sure  to  open  positively  a  circuit  that  will 
deenergize  the  drive  motor.  In  addition, 
a  brake  which  is  inherently  seU*enga(- 
Ing  by  requiring  power  or  force  from  an 
external  source  to  cause  disengagement 
sliall  be  activated  at  the  same  time  caus> 
ing  the  rolls  to  stop  instantly.  The  ezner> 
gency  stop  bar  shall  be  checked  for 
proper  operation  every  30  days. 

(i>  MisceUaneow  equipment — <1> 
Proof  boxes.  All  door  locks  shall  be  op¬ 
erable  both  from  within  and  outside  the 
box.  Guide  rails  shall  be  installed  to  cen¬ 
ter  the  rack  as  it  enters,  passes  through, 
and  leaves  the  proof  box. 

(2)  Fermentation  room  Fermenta¬ 
tion  room  doors  shall  have  nonshatter- 
able  wire  glass  or  plastic  panels  for 
vision  through  doors. 

(3)  Troughs.  Troughs  shall  be 
mounted  on  antifriction  bearing  casters 
thus  making  it  possible  for  the  operator 
to  move  and  direct  the  motion  of  the 
trough  with  a  minimum  of  effort. 

(4)  Hand  trucks.  (!)  Casters  shall  be 
set  back  from  comers  to  be  out  of  the 
way  of  toes  and  heels,  but  not  far  enough 
back  to  cause  the  truck  to  be  unstable. 

(li)  A  lock  or  other  device  shall  be 
provided  to  hold  the  handle  in  vertical 
pofition  when  the  truck  is  not  in  use. 

(5)  Lift  trucks.  A  lock  or  other  device 
shall  be  provided  to  hold  the  handle  in 
vertical  position  when  the  truck  is  not 
In  use. 

<6)  Racks,  (i)  Sharp  splintered  or 
rough  comers  and  edges  shall  be 
eliminated. 

(li>  Racks  shall  be  equipped  with 
handles  so  located  with  reference  to  the 
frame  of  the  rack  that  no  part  of  the 
operator’s  hands  extends  beyond  the 
outer  edge  of  the  frame  when  bolding 
onto  the  handles. 

(ill)  Antifriction  bearing  casters  shall 
be  used  to  give  the  operator  better  con¬ 
trol  of  the  rack. 

(Iv)  End  guards  shall  be  used  at  shelf 
levels  on  proofing  racks. 

(7)  Conveyors,  (i)  Wherever  a  con¬ 
veyor  passes  over  a  main  aisleway.  regu¬ 
larly  occupied  work  area,  or  passageway, 
the  underside  of  the  conveyor  shall  be 
completely  enclosed  to  prevent  broken 
chains  or  other  material  from  falling 
in  the  passageway. 

(II)  Stop  biimpers  shall  be  Installed 
on  all  delivery  ends  of  conveyors, 
wherever  manual  removal  of  the  product 
carried  is  practiced. 

(III)  Where  hazard  of  getting  caught 
exists  a  sufficient  number  of  stop  buttons 


shall  be  provided  to  enable  quick  stop¬ 
ping  of  the  conveyor. 

(8)  Overhead  roU  systems.  (1)  Handles 
for  operating  devices  for  trolley  switches 
which  hang  less  than  6  feet  8  inches 
from  the  •  floor  shall  be  of  pliable 
material. 

(il)  Floor  scales  Nonshatterable  trans¬ 
parent  material  shall  be  used  to  cover 
dials. 

>9)  Dough  chutes.  The  entrance  to  the 
chute  shall  be  guarded  so  as  to  protect 
U)e  employee  from  falling  into  chute, 
stepping  into  chute,  or  tripping  over  too 
low  an  edge  of  the  chute. 

(10)  Skids,  (i)  All  sharp  comers  or 
edges  shall  be  eliminated  on  all  metal 
skids. 

(tl)  All  edges  and  corners  shall  be 
protected  on  skids  to  prevent  exposed 
splinters. 

(11)  Ingredient  premixers,  emulsi¬ 
fiers,  etc.  (I)  All  top  openings  shall  be 
provided  with  covers  attached  to  the 
machmes  ITiese  covers  should  be  so  ar¬ 
ranged  and  interlocked  that  power  will 
be  shutoff  whenever  the  cover  is  opened 
to  a  point  where  the  operator's  fingers 
might  come  In  contact  with  the  beaters. 

(U)  Portable  electrical  agitators  for 
ingredient  premixers  shall  have  the  at¬ 
tachment  cord  so  wired  that  the  agitator 
will  be  grounded  whenever  it  Is  connected 
to  a  source  of  power. 

<12)  Chain  tackle.  (D  All  chain  tackle 
shall  be  marked  prominently,  perma¬ 
nently.  and  legibly  with  maximum  load 
capacity. 

(11)  All  chain  tackle  shall  be  marked 
permanently,  and  legibly  with  minimum 
support  specification. 

(lU)  Safety  hooks  shall  be  used  - 

(13)  Trough  hoists,  etc.  (1)  All  hoists 
shall  be  marked  prominently,  perma¬ 
nently,  and  legibly  with  maximum  load 
capacity. 

<fl)  All  hoists  shall  be  marked  perma¬ 
nently  and  legibly  with  minimum  support 
specifications 

(ill)  Safety  catches  shall  be  provided 
for  the  chain  so  that  the  chain  will  hold 
the  load  in  any  position. 

(iv)  Safety  hooks  shall  be  used. 

(14)  Air-conditioning  units,  (i)  All 
aharp  comers*  and  edges  shall  be 
eliminated. 

(11)  On  large  units  with  doors  to  cham- 
bers  large  enough  to  be  entered,  all  door 
locks  shall  be  operable  from  both  Inside 
and  outside. 


(15)  Pan  washing  tanks.  (1)  Counter¬ 
balanced  hinged  covers,  or  sliding  covers, 
shall  be  provided. 

(U)  The  surface  of  the  floor  of  the 
working  platform  shall  be  maintained  in 
nonsUp  condition. 

(ill)  Working  platforms  shall  be  kept 
at  least  33  inches  below  the  top  of  the 
tank  or  guardrail 

(iv)  All  electrical  sockets  in  pan  wash¬ 
ing  nxMns  shall  be  nonmetalllc  and  key¬ 
less  and  other  electrical  equipment  shall 
be  moisture  proof. 

(V)  Power  ventilated  exheust  hoods 
shall  be  provided  over  the  tanks. 

(16)  Pon  washing  machines.  Sharp 
comers  and  edges  shall  be  eli  nlnated. 

(17)  Calce  depositors.  All  pinch  points 
shall  be  eliminated,  guarded,  or  shielded 
so  that  hands  and  arms  cannot  reach 
these  pinch  points  while  the  machine  is 
In  operation. 

(18)  Icing  machines.  All  pinch  points 
shall  be  eliminated,  or  provided  with 

#  guards  or  shields  so  hands  and  arms  can¬ 
not  reach  these  pinch  points  while  the 
machine  Is  in  operation. 

(19)  Bread  coolers,  conveyor  type  (1) 
AH  pinch  points  shall  be  eliminated  or 
guarded. 

(11)  Stop  bumpers  on  all  delivery  ends 
of  conveyors  shall  be  installed  wherever 
manual  removal  of  the  product  carried  Is 
practiced. 

(20)  Bread  coolers,  rack  type.  (1) 
Guardrails  shall  be  installed  to  the  cen¬ 
ter  rack  as  it  enters  and  leaves  the  cooler 

(U)  All  door  locks  shall  be  operable 
from  both  within  and  outside  the  cooler 

(21)  Bread  and  cake  boxes,  trays,  etc. 

(1)  Sharp  comers  and  edges  shall  be 
eliminated  on  metal  parts. 

(ill)  All  wooden  comers  and  edges 
shall  be  ^protected  to  prevent  splinters. 

(22)  Doughnut  machines  Separate 
flues  shall  be  provided.  (1)  for  venting 
vapors  from  the  frying  section,  and  (ID 
for  venting  products  of  combustion  from 
the  combustion  chamber  used  to  heat  the 
fat 

(23)  Open  fat  kettles.  (1)  The  floor 
around  kettles  shall  be  maintained  in 
nonsUp  condition. 

(11)  Fire  extinguishing  devices  suit¬ 
able  for  Classes  fires  shall  be  provided 
Seel  1910.157. 

(ill)  Goggles  or  face  shields  shall  be 
provided  to  prevent  Injuries  from  hot  fat 
splashes. 

(iv)  The  top  of  the  kettle  shall  be  not 
leas  than  39  inches  above  floor  or  work¬ 
ing  level. 


(24)  Steam  kettles.  (1)  Positive  lock¬ 
ing  devices  shall  be  provided  to  bold 
kettles  in  the  desired  position. 

(11)  Kettles  with  steam  Jackets  shall 
be  provided  with  safety  valves  In  accord¬ 
ance  with  the  ASMB  Pressure  Vessel 
Code,  Section  vm,  Unflred  Pressure 
Vessels.  1998. 

(J)  5hc«rs  and  wrappers— (1) 
Sheers.  (1)  Sprockets,  chains,  and  V-belt 
drives  on  slloers  shall  be  completely 
enclosed. 

(11)  All  slicing  machines  shall  be  pro¬ 
vided  with  a  mechanical  device  to  push 
the  last  loaf  through  the  sliew  knivec. 

(ill)  The  cover  over  the  knife  head  ot 
reclprocating-blade  slleers  than  be  pro¬ 
vide  with  an  Interlocking  arrangement 
so  that  the  machine  cannot  operate  un¬ 
less  the  cover  is  in  place. 

(iv)  On  sUcers  with  endless  band 
knlvee,  each  motor  shall  be  equipped 
with  a  magnet  brake  which  operates 
whenever  the  motor  is  not  energised. 
Each  door,  panel,  or  other  point  of  aceeai 
to  the  cutting  blades  shall  be  arranged 
means  of  mechanical  or  electric  inter¬ 
locks  so  that  the  motor  will  be  de¬ 
energized  if  all  such  access  doors,  panels, 
or  access  points  are  not  closed 
(V)  When  it  is  necessary  to  sharpen 
sllcer  blades  on  the  machine,  a  bonier 
shall  be  provided  leaving  only  sufficient 
opening  for  the  sharpening  stone  to 
reach  the  knife  blades. 

(Vi)  Where  pusher  fingers  attached 
to  the  feed  ehaln  enter  the  bed  plate  of 
the  cross  feed,  the  end  guard  shall  be 
extended  to  cover  the  pinch  point. 

(vil)  Sheer  wrapper  conditions,  (a) 
Where  the  flight  eha^  on  the  sllcer  turns 
under  the  bed  plate  on  the  crossfeed  to 
the  wrapper,  a  sprhig-hinged  section  of 
bed  plate  shall  be  provided  so  that  there 
is  no  shear  point  between  the  flight  chain 
and  the  bed  plate. 

(b)  Wrapping  and  slicing  machines 
obtained  from  separate  manufacturers, 
shall  be  installed  and  connected  so  that 
the  chains,  sprockets,  belts,  and  moving 
parts  are  properly  guarded.  Safe  inter¬ 
connections  for  the  starting  and  stop¬ 
ping  of  such  devices  shall  be  employ^. 

(e)  Mechanical  control  levers  for 
starting  and  stopping  both  slicing 
machine  conveyors  and  wrapping  ma¬ 
chines  shall  be  extended  or  so  located 
that  an  operator  In  one  locstion  can 
control  both  machines.  Such  levers 
should  be  provided  wherever  necessary, 
but  these  should  be  so  arranged  that 
there  is  only  one  station  capable  of  Start- 
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ing  the  wrapping  machine  and  conveyor 
assembly,  and  this  starting  station 
should  be  so  arranged  or  guarded  as  to 
prevent  accidental  suiting.  The  electric 
control  sUtion  for  sUrting  and  stopping 
the  electric  motor  driving  the  wrapping 
machine  and  conveyor  should  be  located 
near  the  clutch  suiting  lever. 

(d)  The  transfer  chain  shall  be  com¬ 
pletely  covered  on  all  sides,  not  Just  on 
front  and  top. 

(2)  Wrappers.  (1)  Any  hand  wheel 
which  may  be  provided  in  order  to  turn 
the  wTi^>plng  machine  over  by  hand  and 
which  may  run  continuously  shall  be  a 
smooth,  solid  disk  wheel. 

(U)  At  the  discharge  end  <or  drive 
side)  of  the  crossfeed  conveyor  there 
shall  be  either  a  one-  or  two-piece  guard 
in  front  of  the  croesfeed  chain. 

(Ill)  Electrical  heaters  on  wrappers 
shall  be  protected  by  a  cover  plate  prop¬ 
erly  separated  or  insulated  from  the 
heaters  in  order  that  accidental  conuct 
with  this  cover  plate  will  not  cause  e  bum 
to  the  operator 

(lv>  Electric  wiring  for  the  wrapper 
heaters  shall  be  so  arranged  that  a  mini¬ 
mum  number  of  wires  are  used  to  con¬ 
nect  the  movable  heaters  assembly  to 
the  permanent  wiring  of  the  machine. 
This  wiring  shall  be  heat-resisting  type 
in  accordance  with  the  requirements  of 
I  1910.320. 

(T)  Power-driven  friction  rollers  used 
to  feed  paper  into  the  wrapping  machine 
shall  be  provided  with  a  guard  over  the 
in-running  nip  point  of  the  rubber 
rollers. 

(Vi)  The  nip  point  between  the  chain 
and  sprocket  of  the  loose  wrap  attach¬ 
ment  Shan  be  completely  enclosed  or 
guarded  on  both  sides  In  such  a  way  that 
mployee’s  fingers  cannot  get  into  this 
nip  point 

(vil)  Sprocket  chain,  and  V-belt 
drives  an  wrappers  shall  be  completely 
enclosed. 

(k)  BUctilf  and  erneker  eguipment^ 
(1)  Meol.  peanut,  and  fig  grinders  (t) 
If  the  hopper  is  removable  it  shall  be 
provided  with  an  electric  Interlock  eo 
that  the  machine  cannot  be  put  in  opera¬ 
tion  when  the  hopper  is  removed 
(11)  Where  grid  guards  cannot  be  used, 
feed  conveyors  to  hoppers,  or  baffle-tvpt 
hoppers.  shaU  be  provided.  Hoppers  in 
tu^  cases  shall  te  enclosed  and  pro¬ 
vided  with  hinged  covers,  and  equipped 
with  electric  interlock  to  prevent  opera- 
tUn  of  the  machine  with  the  cover  open. 


(2)  Sugar  and  spice  pulvertxers.  d) 
All  drive  belts  used  In  connection  with 
sugar  and  spice  pulvlzers  shall  be 
grounded  by  means  of  metal  combs  or 
other  effective  means  of  removing  static 
electricity  AD  pulverizing  of  sugar  oi 
spice  grinding  shall  be  done  In  accord¬ 
ance  with  NFPA  92 — 1997  (Standard  for 
Dust  Hazards  of  Sugar  and  Cocoa). 
NFPA  959—1959  (Standara  for  Dxttt 
Hazards  in  Spice  Grinding  Plants) . 

(11)  Magnetic  separators  shall  be  pro¬ 
vided  to  reduce  fire  and  explosion 
hazards. 

(3)  Cheese,  fruit,  and  food  cutters 
These  machines  shall  be  protected  in  se- 
cordanoe  with  the  requirements  of  sub* 
paragraph  H)  ol  this  paragraph 

(4)  Jam.  icing,  and  marshmallow 
beaters  of  horizontal  type.  All  top 
openings  shall  be  provided  with  covers 
attached  to  the  machines. 

<5)  Reversible  dough  brakes.  Reversi¬ 
ble  brakes  shall  be  provided  with  a  guard 
or  tripping  mechanism  on  each  side  of 
the  rolls.  These  guarda  shall  be  so  ar¬ 
ranged  as  to  stop  ttie  machine  or  reverse 
the  direction  of  the  rolls  so  that  they  are 
outrunning  if  the  guard  Is  moved  by  con¬ 
tact  of  the  operator. 

(9)  Cross-roll  brakes.  Cross  •  roll 
brakes  shall  be  provided  with  guards  that 
are  similar  In  number  and  equal  in  effec¬ 
tiveness  to  guards  on  hand-fed  brakes. 

(7)  Box- and  rott-tyve  dough  sheeters 
(1)  Sheeting  rolls  shall  be  guarded  at 
the  point  where  the  dough  enters  the 
rolls  BO  that  the  operator’s  fingers  can¬ 
not  get  into  the  nip  ootst. 

(11)  Hoppers  for  sheeters  shall  have  an 
automatic  stop  bar  or  automatic  stop¬ 
ping  device  along  the  back  edge  of  the 
hopper  If  construction  does  not  permit 
location  at  the  back  edge.  Uie  automatic 
stop  bar  or  automatic  stopping  device 
shall  be  located  where  It  wUI  be  most 
effective  to  accomplish  the  desired  pro¬ 
tection. 

(8)  Cutting  and  panning,  embossing 
peeHng.  bar.  and  f'-utana  macAiaes.  (1) 
Roll  stands,  other  than  hand  fed.  shall 
be  guarded  at  the  point  where  the  dough 
enters  the  rolls  so  that  the  operator's 
flnaers  cannot  get  Into  the  nip  points 

(tl)  Guards  shall  be  provided  at  each 
Bide  of  the  cutter  to  prevent  hands  from 
getting  under  the  cutter. 

(til)  Reciprocating  panner  heads  shall 
be  guarded  to  protect  the  operator  from 
being  caught  between  moving  and  sta¬ 
tionary  parts. 


(tv)  Motor  contiol  buttons  shall  be 
located  within  view  of  the  cutting  head. 

(9>  Rotary,  die  machines,  pretzel  roil¬ 
ing,  and  prctzel-stick  extruding  ma¬ 
chines.  Dough  hoppers  shall  have  the 
entire  opening  protected  with  substantial 
grid-type  guards  to  prevent  the  em¬ 
ployee  from  getting  hla  hands  caught  to 
moving  parts,  or  the  hopper  shall  be  ex¬ 
tended  high  enough  so  that  the  opera¬ 
tor's  hands  cannot  get  into  moving  parts. 

(10)  Band  oi>en4.  Band  ovens  shall  be 
so  arranged,  or  guarded,  that  the  opera¬ 
tor  cannot  get  caught  at  the  alp  point 
between  the  band  and  the  drive  pulk^ 
or  the  takeup  pulley,  or  between  the 
oven  conveyor  and  the  oven  frame. 

(ll>  Wafer-cutting  machines.  These 
machines  shall  be  so  guarded  that  it  will 
be  Impossible  for  empic^ee's  fingers  or 
bands  to  come  in  contact  with  the  saws 
or  knives  while  feeding  the  machine. 

Pan cooiir.g  towers  (DWherepan 
cooling  towers  extend  to  two  or  more 
floors,  a  lockout  switch  abaO  be  pro¬ 
vided  on  each  floor  in  order  that  me¬ 
chanics  working  on  the  tower  may  posi¬ 
tively  lock  the  mechanism  against  start¬ 
ing.  Only  one  start  switch  shall  be  used 
in  the  motor  control  circuit. 

(11)  AU  nnused  sides  of  pan  cooling 
tower  conveyors  shall  be  enclosed  or 
effectively  guaided  to  a  height  of  7  feet 
above  each  floor. 

(ill)  Wherever  a  pan  cooling  tower 
conveyor  passes  through  a  floor,  the 
opening  shad  be  protect^  by  a  standard 
railing  and  toe  board,  or  by  other  equiv¬ 
alent  protection. 

(iv)  Wherever  a  pan  conveyor  passes 
over  a  alsleway.  reguJar^ly  occupied 
work  aresk  or  passageway,  the  underside 
of  the  conveyor  shall  be  completely  en¬ 
closed  to  prevent  pans,  broken  chains,  or 
other  material  frtim  falling  in  the  aisle¬ 
way,  work  area  or  passageway. 

(V)  Sprocket  wheels  of  pan  conveyors 
shall  be  enclosed  so  that  accidental  con¬ 
tact  cannot  be  made  at  the  point  where 
the  chain  comes  in  contact  with  the 
sprocket 

(ft)  Wherever  conveyor  bars,  flights, 
and  attachments  pass  in  opposite  dl- 
lectlons  within  9  inches  of  each  other,  a 
sheet  OMtal  partitlim  or  screen  with 
openings  no  larger  than  one-half  Inch 
shall  be  placed  between  the  conveyor 
which  run  in  opposite  directions 

(IS)  Choedate  melting,  refining,  and 
mixing  kettles.  Each  kettle  shall  be  pro¬ 
vided  with  a  cover  to  enclose  the  top  of 


the  kettle.  The  bottom  outlet  of  each 
kettle  be  of  such  else  and  shape 
that  the  operator  cannot  reach  In  to 
tou(^  the  revolving  paddle  or  come  in 
contact  with  the  shear  point  between  the 
paddle  and  the  side  of  the  kettle. 

(14)  Caddie,  cover,  and  box  stitchers 
(wire  stitchers}.  A  guard  shall  be 
mounted  on  the  stitching  head  to  pre¬ 
vent  operators  from  getting  Angers 
caught  between  the  stitching  head  and 
the  clincher  block. 

(15)  Carton-wrapping  and  bundling 
machines.  The  end  seal  drums  on  carton 
and  bundling  machines  shall  be  provided 
wl^  guards. 

(19)  Carton  and  hning  feeding  ma¬ 
chines.  Cutting  knives  shall  be  provided 
with  a  hinged  hood  to  cover  the  knives 
Tlieae  guards  shall  be  electrically  inter- 
tocked  to  stop  the  machine  If  they  are 
removed 

(17)  Peanut  cooling  trucks.  Mechan¬ 
ically  operated  peanut*  cooling  trucks 
shall  have  a  grid-type  eover  over  tbs 
entire  top. 

(I)  Ovens— (1)  General  toeation.  (1) 
Ovens  shall  be  located  with  due  regard 
to  the  possibility  of  Are  resulting  from 
overheating  or  from  the  escape  of  gas 
or  fuel  oil  and  the  possibility  of  Injury 
to  persons  resulting  from  explosions. 

(II)  Ovens  than  be  built  on  nemeuro- 
bustlble  foundations:  excepting  that 
where  unusual  circumstanoes  require 
that  an  oven  be  placed  on  a  combustible 
fluor.  the  sole  of  the  oven  Itself  shall  be 
insulated  and  that!  be  separated  from 
the  floor  by  a  ventilated  air  space  of  at 
least  3  inches,  m  no  case  shall  the  tem¬ 
perature  of  a  combustible  floor  beneath 
an  oven  be  permitted  to  exceed  190*  P 

(III)  Sufficient  insulation  shall  be  used 
in  the  crown  of  any  oven,  and  the  space 
above  this  (vown  shall  be  sofllclently 
ventilated,  to  prevent  the  temperature  of 
any  eonibustible  ceilings  from  rising 
above  200*  P. 

(Iv)  Where  oven  ducts  of  stacks  pam 
through  combustible  walls  or  ceilings, 
•ul&elent  clearance  and  Insulatton  sbaD 
be  provided  to  keep  the  temperature  of 
combustible  material  below  IM*  P. 

(V)  Columns  or  structural  members  of 
a  building  shall  not  pass  through  an  oven. 
When  such  cohimna  or  structural  mem¬ 
bers  are  closer  thAn  g  inches  to  the  inner 
shell  of  an  oven,  fireproof  material  shall 
be  used  and  insulated  In  sudk  a  way  that 
the  temperature  of  the  column  or  struc¬ 
tural  member  will  be  kept  btiow  190*  P 
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RULES  AND  REGULATIONS 


Chapicf  XVII— Occupolionol  Safety  am!  Hoallh  Admin. 


TiHe  39— tabor 


i«tl  OnoM  iboU  be  loeatod  ao  to 
be  ecceeelble  {rom  oU  sidee  end  ade¬ 
quately  spaced  to  permit  the  prapnr 
f  unctlanlnc  o(  esploatan  venta 
ITU)  Otsu  ahaU  be  located  ao  that 
poselble  lire  or  aoplaslaa  wUl  not  emoae 
(Tcupa  of  perione  to  poaalble  tnluiy  For 
tbie  reason  orens  ebaU  not  adtem  loekaia, 
lunch  or  eaiae  nwma,  main  paaaaoewaya. 
or  exits. 

IS)  Asoomaiendad  coaetnieMoa  (1) 
itructural  parte  of  OTtni  ihall  ba  pro¬ 
tected  acalnst  aorroslao  or  detarloratlao. 

(U)  Rcota  and  other  porta  of  orana 
ihail  be  etraeturallT  etreog  aoooxb  to 
lupport  the  eielght  of  man  who  may  be 
required  to  eUmb  on  top  of  orens  or  In- 
tldeof  them. 

<1>  Safapuorde  o/  aMchanloal  parti. 
(I)  Bmergency  atop  boUona  abaJl  be  pro- 
nded  on  menhanical  orens  near  ths  point 
wtiere  operators  are  stationed. 

(Ui  AU  plpli«  at  orens  obaU  be  toatsd 
to  be  casUght. 

(at  Soldered  pipe  Joints  shall  not  be 
osrmittad  In  connection  with  orana  Pipe 
loinu  may  be  either  screwed,  flangad,  or 
welded,  in  oonnaetloo  with  orana  whan 
nieh  pipes  carry  fuel  or  staam 
<h>  All  pipe  and  fittings  used  ahall  be 
of  good  material,  etaar  and  tree  from 
cutter  burrs  and  deCeets  In  atruetore  or 
threading. 

<1UI  Main  shutoff  ralras.  opacabia 
separately  from  any  automatle  ralra. 
shall  be  prorlded  to  permit  turning  edf 
the  fuel  or  steam  In  aaae  of  an  emergeeigy. 

io)  Main  shuteff  ralras  shall  be  lo¬ 
cated  ao  that  explosleas.  firaa.  ete.  rMIl 
not  prerent  aoeess  to  these  ralras. 

(b)  Main  shutoff  ralras  shall  baloakad 
In  the  cloasd  position  when  man  nmat 
enter  the  oren  or  whan  the  oran  la  not 
maerrlce. 

(4)  Oat-baralao  agstaau.  (1)  Llqna- 
fied  petroleum  gas  shall  be  stored  and 
distnbotad  m  aeoordanoe  with  the  ra- 
qulrementsotl  IPId.llO. 

(11)  Insplratoa  on  atmoephorte  (low- 
preaoure)  gaa-bninlog  ayetetne  ahall  ba 
ao  eonatrueted  and  msaO'inait  as  to  In¬ 
sure  correct  alignment  of  the  gas  Jet  with 
the  axis  of  the  Inapiiator.  Air  adjust¬ 
ments  or  shuttaea  on  InsiUraton  on  at¬ 
mospheric  gasburning  systems  shsdl 
either  be  permanently  fixed  or  else  pco- 
ndod  with  a  loeXlng  derlee  to  poslttrsly 
prerent  aeeldontal  change  of  totting.  The 
shutter  shaU  be  ao  loeated  that  adjuat- 
menu  can  be  made  when  the  oran  la  In 
normal  operating  omdlthm. 


(e)  Rousings  of  mixing  blorreis  s><«n 
be  constructed  to  withstand  any  possible 
Internal  explosion. 

Id)  Mixing  blorreis  shall  be  prorlded 
with  an  automatic  safety  shut^  raise 
In  the  gas  line  leading  to  the  blower, 
which  safety  shuloB  raise  wlU  eloae  In 
case  of  failure  of  either  gas  praaaurc  or 
electnc  current 

(g)  OU-huraiao  aQattmeat.  (1)  The 
storage  and  dlstrlbuOan  of  fuel  oil  In 
baxerics  shall  be  arranged  according  to 
reference  NFPA  gl— ipgg  Standard  tor 
Installation  of  Oil  Burning  Bqutpment. 

<Ui  Oil  burners  shall  be  of  a  type  ap- 
prored  by  Underwriters'  Laboratorlaa, 
Inc. 

*si  Bach  oil  burner  shall  be  equipped 
with  an  Mectnc  IgmtioD  or  gas  pClot. 

(h)  Oil  burners  ahall  be  proteeted 
sgalr.tt  fisrae  failure  and  orerfiowing 
o'  oil  by  a  quick -acting  combusuon  safo- 
guard  operated  by  the  mam  bumor 
dame.  The  time  Interral  between 
failure  and  fuel  shutoff  ahall  be  short 
enough  to  prerent  a  dangerous  aocumu- 
latlon  of  an  exploslre  mixture  or  the 
entry  of  a  dangerous  amount  of  fuel  oil 
Into  the  heating  system,  with  the  excep¬ 
tion  that  on  orens  requiring  ISO.OM 
B.t.u  per  hour  or  less  any  oombustloo 
safeguard  listed  by  (he  Underwriters’ 
Laboratories.  Inc.,  may  be  used. 

(0)  The  shutting  off  of  the  fuel  supply 
shall  be  aceompUshed  by  stopping  the 
Indlrldual  burner  pump  equipped  with  a 
pressure  cutoff  raise,  or  by  closing  a  sult- 
sbie  vaire 

igi  Oil-fired  orens  shall  hare  dampers 
so  arranged  that  a  small  amount  of  air 
Is  passed  through  the  furnace  at  all 
tunes. 

<e>  Oil  burners  capable  of  being  with¬ 
drawn  from  the  furnace  <for  adjust¬ 
ment.  etc  )  shall  be  prorlded  srtth  an 
Interlock  which  will  prevent  (he  burner 
(rom  starting  when  in  the  withdrawn 
position 

(/'  Preheating  of  oil.  where  necessary, 
shall  be  done  by  steam,  hot  water,  or 
electnc  beater,  and  shall  be  thermostatl- 
mlly  controlled  Heaters  shall  be  sub¬ 
stantially  construrtad  tnth  all  Joints 
made  oil  tight  Thermometers  shall  be 
installed  at  eultable  locaboos  to  Indicate 
the  temperature  of  the  heated  oU  Heat¬ 
ers  stuUl  be  bypassed  or  pronM  with 
suitable  means  to  prevent  abnormal 
pressure 

ipi  Oil  burners  equipped  with  me¬ 
chanical  means  for  supplying  air  ahall 
have  an  interlock  between  the  air  prea- 


tlU)  Dampers  eontrolling  the  draft  on 
ovens  equipped  with  atmospherle  gas- 
bumlng  systems  shall  be  intereonneeted 
with  the  gas  supply  ae  that  no  gaa  aan 
be  admitted  to  the  bumsrs  If  the 
la  closed. 

(a)  Atmospheric  pipe  burners  extand- 
Ing  Into  the  baking  chamber  of  ovens 
fired  with  atmospherle  gas-bumlng  sga- 
(ema  shall  hare  aeeoodary  air  ducts  M- 
stallad  below  each  bumar  and  extendmg 
osar  Its  full  length.  Air  InleU  for  thasr 
duets  shall  be  placed  outside  (he  bakhif 
chamber. 

<b>  Stack  damirers  on  orens  equipoee 
with  atmospheric  gas-bumlng  systems 
shaU  hare  a  hole  of  the  (ollowinv 
diameter; 

PMwtrr  of  grr  Otamtter  of  ooentn. 
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11  to  IS _ _  lyg 

DUMoaoes  glvia  la  msbaa 

(Is)  Noaxlc  or  Mast  burners  on  at¬ 
mospheric  gas-bumlng  systems  shall  be 
equipped  with  gas  pilots  or  electric  Ig¬ 
nition:  vrith  the  exceptloa  that  burners 
operated  on  a  maximum -minimum 
(lame  or  inodulatmg  principle  which  are 
equipped  with  quick  acting  oombustlon 
safeguards  actuated  by  the  main  burner 
Rams  may  be  aqulppM  with  automatic 
or  hand  torch  IgnlUon  to  be  used  for 
Initial  lighting  csily. 

(r)  Bumsis  of  the  perforated  pipe, 
ribbon,  slot.  tip.  or  similar  trpea.  having 
many  Indindusl  porta.  shaU  be  capaHe 
of  maintaining  a  stable  flame  over  the 
entire  Imigth  (or  surface)  of  the  burner 
throughout  the  tumdovm  range  and 
under  aU  draft  oondltions  which  may 
arise  m  the  operation  of  the  oven,  unleae 
Ignition  at  gas  from  every  port  shaU  tm- 
mediateiy  result  from  the  Ignition  of  gae 
at  any  single  port,  when  gaa  Is  suppUad 
to  the  burner  at  the  higheat  and  lowaol 
rating  of  the  burners. 

(vl)  Premlxed  gas  burners  shaU  he  as 
designed  that  the  burner  wlU  not  bacx- 
fire  or  blow  off  srlthln  the  operating 
range  of  the  burner. 

(a)  Multiide  port  burners,  aueh  aw 
ribbon,  atrip,  or  Up  bumars.  when  need 
on  premixed  gat  systems.  thaU  be  capa¬ 
ble  of  Instant  Ignition  of  the  burner  over 
Its  entire  length  when  operatad  within 
the  proper  range  of  the  burner,  either  In 
a  normal  or  steam-laden  oren  atmos- 
phere  or  under  any  other  oven  conditions 
which  might  extinguish  the  (lama. 
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sure  and  the  oil  supply  so  that  the  burner 
cannot  operate  unless  air  for  proper 
combustion  Is  arallabie. 

(Ui)  Rlgh-pressure  atomidng  oO 
burners  ahaU  be  prorldod  with  a  pres¬ 
sure  cutoff  valve  between  the  pump  and 
the  noaale. 

(in  Air  atomizing  burners  squlpped 
with  maximum-minlinum  or  modulating 
controls,  and  which  are  arranged  to  have 
the  igmtlon  turned  off  after  Initial  llght- 
uig  has  been  accompliahed.  shall  he 
equipped  with  a  quick-acting  fiame  safe¬ 
guard  directly  actuated  by  the  main 
Rsme  of  the  burner. 

<ri  Mechanical  atomizing  burners  of 
the  rotary  type  shaU  ba  operated  on  the 
on-off  principle  and  sbaU  be  equipped 
with  sttieguards  actuated  by  the  main 
fiame. 

<ni  Braporator-type  burners  sbaU  be 
Installed  In  such  a  way  that  provision  Is 
made  to  open  the  oraft  damper  before 
oil  can  be  admitted  to  the  burners. 

(rui  Burners  supplied  by  “Tapofiers~ 
ShaU  be  equipped  intb  a  protected  gas 
or  electnc  pUot.  In  luimblnation  rapo- 
fier-gas  heating  systems,  the  burner  shoU 
be  protected  in  accordance  with  the  re¬ 
quirements  of  subparagraph  (4i  of  this 
paragraph. 

<T)  SoUd-futI  /mag  equipmeat.  (I)  In 
solid-fuel  firing  systems  proper  draft 
stiall  be  maintained  at  the  stack  as  long 
as  (here  Is  fuel  In  the  furnace.  AU 
breactungs  and  Hues  shaU  be  kept  m  a 
tight  and  clean  condition.  Solid-fuel  fir¬ 
ing  systems  using  forced  draft  sbaU  hare 
the  air  supply  to  the  ash  pit  mtercon- 
nected  with  (he  furnace  In  such  a  way 
that  the  air  pressure  Is  shut  off  when  (be 
furnace  dixir  is  opoied. 

lUi  Mecfunucal  $token.  (a)  Fuel  feed 
and  air  supply  to  inachamcal  stokers 
ShaU  be  interlocked  In  siudi  a  way  that 
fuel  cannot  be  fed  without  aullluent  air 
being  available. 

(b)  Dampers  In  mechanical-stoker 
fired  systems  shall  be  Interlocked  with 
the  stoker  In  such  a  way  that  the  stoker 
cannot  be  started  unless  the  damper  la 
open. 

•  g>  electrical  (leatinp  equipmeiit.  (1) 
AU  electrical  equipment  shaU  be  buUt 
and  installed  according  to  Subpart  8  of 
thu  part. 

(U)  Open  heating  elements  Inside  the 
oaklng  chamber  shall  be  guarded  agaliut 
accidental  touching  by  the  product  being 
baked,  by  the  body  of  the  operator,  or 
by  current-oandacting  Implemenu  which 
may  be  used. 


(b)  Where  a  number  of  premlxed  gas 
burners  are  connected  to  a  single  premiz¬ 
ing  devioe.  each  burner  shall  be  equipped 
vrith  electric  or  gas  Ignition. 

(rU)  Rlgb-preesure  Inspirators  (using 
gas  at  preasures  exceeding  1  pad.) 
ShaU  be  so  constructed  and  machined  at 
to  Insure  perfect  alignment  at  the  gas  Jet 
with  the  axis  of  the  Inspirator. 

(a>  Nn  hlgb-prossure  Inspirator  ahaU 
be  InstaUed  with  a  ralre  or  other  ob¬ 
struction  between  the  Inaplrator  «"iv  the 
burner. 

(b>  Each  high-pressure  tnapirator 
ShaU  have  a  gas  adjuetment  consisting 
of  a  fixed  replaoeable  orlfioe  or  an  ad¬ 
justable  orifice  When  an  adjustable  ori¬ 
fice  It  used,  the  adjusting  acrew  shoU 
be  protected  by  a  gas-tight  plug. 

(c)  Air  adjustments  on  hlgb-preaaure 
Inspirators  shoU  be  prorfatod  srtth  pool- 
Uve  locking 

(d)  Hlgh-preaaure  Insplratort  «h«ii  be 
so  located  that  air  adjustments  raw  be 
made  during  the  operation  of  ths  oren. 

(0)  High-pressure  Inspirators  shaU  be 
mounted  In  such  a  position  that  should 
a  backfire  oocur.  It  oonnot  Injure  the 
operator  or  ignlts  any  i«<«ni>n.nKif  mm. 
tarlal. 

(/)  Rlgh-pressure  Inspirators  used  on 
gas-burning  systems,  which  are  enpplled 
under  pressure  with  a  partial  mixture  of 
air  and  gas  Instead  of  straight  gaa.  stall 
not  be  used  unlem  ths  amount  of  otr 
mixed  with  the  gas  la  sufficiently  low  to 
keep  the  mixture  rich  enoiMh  to  be  above 
the  upper  exploslre  UmM. 

(p)  low-proeaui  t  proportioning  tn- 
eplrating  sets  (using  air  at  prumuim 
(rom  one-half  to  m  pad.  and  gas  at  or 
about  atinospberlc  pressure  >  stall  be 
equipped  with  a  posltirs  loddng  derlos 
on  the  adjustinant  for  aeUinff  the  gss- 
alr  ratio. 

(mi)  Low-prassnic  propoitionliM  In- 
eplrators  e(|uh)ped  with  seen  governors, 
which  do  not  compensate  for  any  change 
In  resistance  In  to  mixture  pipe, 
be  Installed  so  that  there  Is  no  ralre  or 
other  obstruction  between  to  hisplratore 
and  the  burners.  DIaphiagm  air  spaces  of 
gorernois  on  low-pressure  proportioning 
InsplraUng  sets  shaU  be  rented  to  to 
outside  of  to  building. 

(lx)  Two-pipe  systems;  Ito  raise  or 
other  obstructian  shall  be  plaeed  be¬ 
tween  the  mbdiig  valve  and  to  burners 
on  any  two-pipe  system  which  uses  air 
and  gas  under  pressure,  unless  to  mix¬ 
ing  ralre  Is  equipped  vrith  a  device  which 


automatically  will  prevent  excessirr 
pressure  rise  in  to  mixture  pressures 
Two-pipe  systems  shall  be  equipped  with 
means  (or  cleaning  the  air  and  gas  be¬ 
fore  toy  enter  to  mixing  valve. 

(6)  Oat  miziitp  maehiaes.  (I)  All 
burners  nipplled  with  complete  mixture 
from  to  machine  shall  be  eosilpped  with 
(lash  and  fiame  arrestors  equipped  with 
automatic  shutoff  valves  actuated  by 
heat  Installed  as  close  to  to  burners  at 
practical  and  also  at  to  outlet  of  to 
premixing  machine  ahead  of  to  Indi¬ 
vidual  burner  shutoffa  This  Is  tr  prerent 
to  fiame  from  reoclilng  (he  mlxturr 
supply  pipe. 

(a)  The  main  mixture  lines  and  to 

gas  machine  proper  shall  be  amply  pn>- 
tected  against  fire  or  exploslao  hazard 
by  flashback  arrestors  and  reUef  renta 
or  softheads  loeated  outside  the  building 
Some  gas  mixing  machines  are  used  for 
partially  premixliig  gas  and  air  and  sup¬ 
plying  this  mixture  to  high-pressure  In¬ 
spirators  where  addltlanal  air  ti  en¬ 
trained.  If  the  gss-alT  ratio  li  aueh  tn-v 
the  mixture  remains  so  rich  as  to  be 
above  to  upper  explosive  limit  over  to 
entire  range  of  the  flash  ar^ 

restore  or  ezploskm  rents  are  not  re¬ 
quired.  Posltire  rnsons  sbaU  be  prorMed 
which  wm  prerent  any  such  gas  tniving 
machine  (rom  producing  on  ezplostTe 
mixture. 

(b)  An  diaphragm  or  similar  eham- 
beis  SbaU  be  oonneeted  to  to  atmos¬ 
phere  outside  of  to  building. 

<e>  Ao  automatic  safety  shutoff  voire 
ShaU  be  prorlded  In  to  gas  nne  leading 
to  to  mixing  valve  which  will  close  to 
gas  supply  In  case  to  eoctlon  dtsappeare 
at  to  oompresaor  Inlet  or  to  current  to 
the  compressor  is  shutoff. 

(d)  Air  Inlets  to  gss  mixing  wiMhi»nw 
ShaU  be  pipad  to  a  location  outside  to 
building  and  shall  be  loeated  at  a  polnl 
proteeted  against  dust. 

(U>  No  valve  or  obstruction  tiiaU  be 
Installed  between  mixing  blowers  and 
burners. 

(a)  Mixing  blowers  shaD  be  ao  eon- 
structed  that  they  will  supply  a  mixture 
of  air  and  gas  tot  wlU  not  blow  off  or 
backfire  over  the  entire  range  of 
adjustments. 

(b>  Mixing  blowers  shall  be  provided 
with  a  messnre  regulator  In  the  ges  line 
at  the  Inlet  to  to  mixing  ralre  (to  pre¬ 
vent  variations  In  the  air-gas  ratio) . 
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(111)  A  main  disconnect  switch  or  elr- 
cult  breaker  shall  be  provided.  This 
switch  or  mradt  breaker  «b«ii  be  so  lo¬ 
cated  tot  It  can  be  roar  I  ml  quickly  and 
safely .  The  main  switch  or  circuit  breaker 
shall  hare  provisions  (or  locking  It  In  to 
open  position  If  any  work  on  to  elee- 
tncal  equipment  or  Inside  to  oven  mimt 
be  performed. 

(»)  GeasroJ  roquiresiestt.  U)  Protect¬ 
ing  devices  shall  be  properly 
and  kept  in  working  order. 

(II)  All  safety  devices  on  orens  ■)rvu 
be  inspected  at  Intarrals  of  not  lass  i)>«t» 
twice  a  month  by  an  especially  «pp>v»it^ 
properly  mstructed  bakery  employee, 
and  not  lets  than  once  a  year  by  repro- 
sentatlves  of  to  oven  manufacturers. 

(III)  (a)  Protection  at  gat  pilot  lights 

shall  be  provided  when  It  ti  Impractica¬ 
ble  to  protect  to  main  nama  of  to 
burner  and  where  to  pilot  (lam.  aanr.^.! 
contot  the  flame  electrode  vrttout  being 
In  the  path  of  the  main  flame  of  to 
burner.  Failure  of  any  gas  pilot  ahaii 
automatically  shut  off  to  fuel  suobir 
to  the  burner.  — wa 

(b)  Ovens  with  multiple  burners  shall 
be  equipped  with  Indlrldual  atmospherlo 
pUot  lights  where  there  Is  tufllclent  see- 
ondary  olr  In  to  baking  ehamber  and 
where  gas  It  available:  or  else  each 
burner  shall  be  equipped  with  an  electric 
spark -type  Ignition  device, 
liimn®;??**”  *  eAMclty  exceeding 

bqulpped  vrito 
be  protected  In 
Mfwards "  (mmbustloo 

.lilSL  ^  h^b-tensloo  current  for  any 
electric  spark-type  Ignition  devioe  shall 
originate  In  a  power  supply  line  which 
le  Interlocked  with  to  fuel  supply  for  to 
oven  In  such  a  way  that  in  cose  of  cur¬ 
rent  (allure  both  the  source  of  electricity 
to  the  high-tension  circuits  and  to  fuel 
•UPP1.V  shall  be  turned  off  simultaneously. 

(b)  All  electric  olrculta  In  connection 
with  Ignition  systems  on  ovens  shall 
comply  with  Subpart  8  of  this  part. 

(c)  Combustion  safeguards  used  In 
connection  with  electric  Ignition  systems 
on  ovens  shall  be  ao  designed  as  to  pre¬ 
vent  an  ev'insive  mixture  from  occu- 
muiau-ig  I  aside  tiie  oren  before  Ignition 
has  taken  place. 

(r>  When  fuel  Is  supplied  and  used  at 
Une  Pleasure,  safety  shutoff  valves  shall 
be  prorlded  In  to  fuel  line  leam-*  to 
the  burner. 

(o)  When  fuel  Is  supplied  In  excess 
“  line  pressure,  safety  shutoff  ralres 


ShaU  be  provided  In  the  fuel  Une  leadln 
to  to  burners,  unless  to  fuel  simpi 
to*  equipped  with  otor  sutomatl 
^ves  which  will  prevent  to  flow  « 
fuel  when  to  oompresslng  equlpmet 
Is  stopped. 

(b)  The  safety  shutoff  valve  ab«n  a 
positively  tight  and  shaU  be  lasted  i 
least  twice  monthly. 

(c)  Packing  glands  ahaU  be  deslgne 
so  that  to  valve  wlU  not  be  made  Inop 
eratlre  by  exceaslTe  tiahtmirn,  of  th 
packing  gland. 

(d)  ElectrloaUy  operated  safety  shut 

off  sbAl]  b6  oomiftUy  cloocd  m 

not  dmiend  on  electricity  (or  ahuttin 
off  to  fuel  supply. 

(e>  A  safety  shutoff  ralre  timU  rv 
quire  manual  operation  (or  reopenln 
toter  It  has  closed,  or  to  dsctrle  clrcul 
ShaU  be  so  arranged  that  It  wIU  requlr 
a  manual  operation  for  reopening  th 
safety  shutoff  ralre. 

(/)  Manual  reset-type  safety  shutoi 
raises  shall  be  so  arranged  that  the 
cannot  be  locked  in  an  open  position  b 
ext«nuu  mnanii 

(ff)  Where  bUmen  are  ueed  for  eup 
Plying  the  atr  for  corabusUon  the  eafet 
ehutoff  valve  ahall  be  Interlocked  ao  tha 
n  will  cloee  tn  eaae  of  atr  faUure. 

(h)  Where  gaa  or  electric  Ignition  I 
uaed.  the  safety  ahutoff  valve  ahall  doe 
in  case  of  Ignition  failure.  On  burner 
equipped  with  oombustlon  safeguard! 
toe  valve  ahall  doee  in  case  of  bume 
flame  failure. 

(vl)  One  main,  manually  operated 
fud  ahutoff  valve  shall  be  provided  oi 
oven,  and  ahall  be  located  aheac 
of  all  other  valves  In  the  ayatam. 

evil)  All  Individual  gaa  or  oil  bumen 
with  a  heating  capscity  over  l&O.OiN 
B.t  u.  per  hour  ahall  be  protected  by  i 
safeguard  which  la  actuated  bv  the  flam< 
and  which  will  react  to  flame  failure  !i 
a  time  interval  not  to  exceed  2  .seconds 
AU  safeguards,  once  having  shut  dowr 
a  gaa  or  oil  bunysr,  ahaU  require  manuai 
ratting  and  starting  of  the  burner  oi 
burners. 

(vUl)  Any  apace  In  an  oven  (except 
direct  flred  ovens)  which  could  be  filled 
with  an  explosive  mixture  shall  be  piw 
tected  by  explosion  vents.  Explosion 
shall  be  made  of  mixilmum  wdghl 
consistent  with  adequate  Insulation. 

(o>  Explosion  doors  which  have  a  sut^ 
stwUal  wdght  ahall  be  attached  by 
chains  or  slmUar  means  to  prevent  flying 
parts  from  injuring  the  pers<mnd  In  case 
of  ao  expiosion. 
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(b)  Where  explostoD  nnU  are  eo  lo¬ 
cated  that  flying  parts  or  gases  might 
endanger  the  personnel  working  on  or 
near  the  oven,  Internal  or  external  pro¬ 
tecting  means  shall  be  provided  In  the 
lorm  ol  heavily  constructed  shields  or 
deflectors  made  from  noncombusUble 
material. 

<e)  Spedflcally  exempted  from  the 
provisions  of  subdivision  (vlll)  of  this 
subparagraph  are  heating  systems  on 
ovens  In  which  the  fuel  Is  admitted  only 
to  enclosed  spaces  which  shall  have  been 
tmted  to  prove  that  their  ccnstructlon 
srtll  resist  repeated  explosions  without 
deformation  are  exempt  from  the  re¬ 
quirements  of  subdlvlaloas  tvllll  (a)  and 
lb)  of  this  paragraph. 

-tlx)  Flues  and  dampers,  (a)  AH  ovens 
(except  electrically  healed)  shall  be 
properly  and  firmly  connected  to  an 
active  chlrrmey  or  flue  of  ample  slxe  to 
carry  away  the  flue  gases. 

<b)  The  chunney  shall  be  pretnspected 
after  Installation  or  repair  to  determine 
whether  It  Is  In  suitable  condition. 

(c)  The  flue  pipe  or  breeclilng  shall  be 
properly  support^  In  all  cases. 

(d>  Means  shall  be  employed  which 
will  prevent  the  flue  pipe  or  breeching 
from  entering  beyond  the  Inner  wall  of 
tlK  chimney  flue. 

(e>  Flue  pipe  shall  be  cemented  or 
otherwise  sealed  to  the  chimney  wall  so 
as  to  prevent  mflitrallon  of  air. 

(/>  A  flue  damper  or  other  equivalent 
means  lor  regulating  draft  shall  be  In¬ 
stalled  on  each  oven,  the  proper  operation 
of  which  depends  on  natural  draft. 

(p)  Dampers,  where  used,  shall  be 
equipped  with  suitably  located  minimum 
and  maximum  stops.  The  minimum  stop 
for  dampers  shall  be  adjusted  to  obtain 
sufSclcnt  air  lor  combustion  at  the  min¬ 
imum  oven  output.  Where  stack  dampers 
are  lued  In  connection  with  oil-  or  gas- 
flred  ovens,  they  shall  be  equipped  with 
means  to  turn  the  burner  off  when  tbs 
damper  Is  closed. 

(x>  Where  the  Initial  pressure  of  the 
fuel  It  lower  than  the  air  pressure  used 
lor  combustion,  check  valves  shall  be 
Installed  in  the  fuel  line  to  prevent  air 
from  backing  up  Into  the  fuel  lines.  For 
Instance,  In  gas  burner  apparatus,  which 
uses  air  at  pressures  exceeding  the  gas 
service  pressure,  a  cheek  valve  shall  bs 
provided  In  the  gas  line  next  to  the  mix¬ 
ing  device. 

(xli  Where  the  gas  supply  pressure 
u  substantially  higher  than  that  at  which 
the  burners  of  an  oven  are  designed  to 


operate,  a  gas  pressure  reguUtor  shaU 
be  employed. 

la)  Oas  pressure  regulators,  wbara 
used,  shall  maintain  the  gas  pressure  to 
the  manifold  within  10  percent  ol  the 
operating  pressure  from  maximum  to 
miniiwiim  consumption  rates. 

(b)  Regulators  shall  be  of  the  spring- 
loaded.  dead-weight,  or  pressure-bal¬ 
anced  type.  Spring-  or  weight-loaded 
regulators  shall  have  wrings  or  weights 
covered  by  suitable  bousing.  Dnder  no 
drcumstances  shall  a  srelgbt  and  lever 
type  of  regulator  be  used. 

(e)  A  gas  pressure  regulator,  requir¬ 
ing  access  to  atmosphere  for  sucoessful 
operation,  shall  be  vented  to  the  outer 
air. 

Id)  A  rdlef  valve  shall  be  placed  on 
the  outlet  side  of  gas  pressure  regulators 
where  gas  Is  supplied  at  high  preasure. 
The  discharge  from  this  valve  shall  be 
piped  to  the  outside  of  the  building. 

(xlll  All  chambers  which  have  to  be 
connected  to  the  atmosphere,  but  are 
separated  from  any  gaseous  or  other  vol¬ 
atile  fuel  by  a  flexible  membrane,  as,  for 
instance,  a  diaphragm,  bellows,  etc.,  shall 
be  connected  by  a  pipe  of  at  least  coe- 
halt  Inch  slxe  to  the  outside  atmeapbare. 
The  outside  end  of  this  pipe  shall  be  pro¬ 
tected  against  flooding  or  accidental 
plugging  by  Ice  formation,  insects,  or 
other  causes,  by  providing  a  "tee”  with 
double  dbow  connections  pointing  down¬ 
wards  at  the  top  of  the  pipe,  and  screened 
outlets.  Where  several  of  such  chambers 
are  used  In  dose  proximity,  a  common 
vent  line  may  be  used. 

(xlll)  Where  accumulation  of  dust  In 
the  air  supply  might  affect  the  proper 
functioning  of  mixing  devices  and  burn¬ 
ers.  the  air  supply  Inlet  shall  be  equipped 
with  suitable  air  Alters.  A  standtv  filter 
should  be  available  to  permit  Interchang¬ 
ing  niters  fo'  cleaning  purposes. 

(10)  Ofrecf-flred  oveiu.  (1)  Dlrect- 
flred  overu  sh^  be  safeguarded  agal^ 
failure  of  fuel,  air,  or  Ignition. 

(ID  To  prevent  the  passible  acciunula- 
tlon  of  explosive  gases  from  being  ignited 
alter  a  shutdown,  all  dlreet-flred  ovens 
with  a  heating  capacity  over  150,000 
B.t.u.  per  hour  shall  be  ventilated  be¬ 
fore  the  Ignition  system,  combustion  air 
blower,  and  the  fuel  can  be  turned  on. 
The  preventilation  shall  Insure  at  least 
four  complete  changes  of  atmosphere  In 
the  baking  chamber  by  discharging  the 
oven  atmosphere  to  the  outside  of  the 
building  and  entraining  fresh  air  Into  It. 
The  preventllatlon  shall  be  repeated 


whenever  the  heating  equipment  Is  shut 
down  by  a  safety  device 

(ID  Direct  reetrculctinp  otens.  II) 
Each  clreulaung  fan  m  direct  recirculat- 
Inx  ovens  shall  be  interconnected  with 
the  burner  In  such  a  manner  that  the 
fuel  Is  shut  oO  by  a  safety  valve  when  the 
fan  Is  nut  running. 

(II)  The  flame  of  the  burner  or  burn¬ 
ers  In  direct  recirculating  overu  shaU  be 
protected  by  a  quick-acting  name-sensi¬ 
tive  safeguard  which  will  automaucally 
shut  off  the  fuel  supply  m  ease  ol  burner 
failure. 

(III)  Direct  recirculating  overu  shall 
be  equipped  with  prevenUlating  devices 

(Iv)  Faru  In  direct  recirculating  overu 
shall  be  corutructed  of  materials  suitable 
for  the  temperatures  at  which  they  will 
operate  and  designed  with  an  ample 
safety  factor  to  prevent  rupture  of  the 
wheel. 

(V)  Fan  wheel  In  direct  recirculating 
oven  shall  be  protected  against  direct 
Impingement  of  the  flartu  of  the  burner 
or  burners. 

(vli  Direct  recirculating  overu.  and 
particularly  faru  In  and  on  such  ovens, 
shall  be  protected  from  overheating  by 
mearu  of  a  tern;  irature  limiting  device 

(vlll  When  the  burner  or  burners  on 
direct  recirculating  overu  are  mounted 
at  elevated  posltlcns  permanent  steps 
Shan  be  provided  for  s^e  and  converil- 
ent  iu»ess  to  the  burner  at  burrKrs. 

fl2)  ritie-fiipe  ooens.  (|i  Fliu-type 
overu  shall  be  operated  In  such  a  way 
that  less  than  atmospheric  pressure  Is 
maintained  in  the  flues. 

(11)  Oas  burners  In  fliK-type  overu 
shall  be  protected  aga-nst  flrune  fidlure. 

<1111  011  burners  cn  flue-type  overu 
shall  be  equipped  with  combtutlon  safe¬ 
guards  as  listed  by  the  Underwriters’ 
Laboratories.  Ine 

flv)  Bolld-fud  stoker-flred  flue-type 
overu  shall  have  the  stack  damoer  Inter¬ 
locked  wltli  the  stoker  so  that  the  stoker 
cannot  be  operated  when  the  damper 
Is  closed. 

(13)  Indtreet-trei  msftfple  burner 
ooens  (I)  fndlrect-flred  multiple-burner 
overu  shall  be  equipped  with  safety  shut¬ 
off  valves  which  are  Interlocked  with 
the  Ignition  system,  the  air  pressure  and 
the  gas  pressure. 

(11)  Parts  of  enclosures  reaching 
through  the  wan  of  indirect-flred  multi¬ 
ple-burner  ovens,  and  observation  win¬ 
dows  on  such  ovens,  shall  be  tested  at 
least  once  each  year  rrlth  repeated  ex¬ 


plosions,  and  afterward  Inspected  for 
leaks. 

(14)  Steam-tube  ovens.  Steam-tube 
overu  shiOl  be  protected  against  overflr- 
ing  (firing  at  an  excessive  rate)  rmd 
overheating  (heating  to  excessive  tem¬ 
peratures)  by  devices  which  control  the 
maximum  amoimt  of  fuel  admitted  to 
the  furnace  and  the  maximum  permis¬ 
sible  temperature  In  the  baking  chamber. 

(15)  Indirect  recirculating  ovens.  (1) 
Indirect  recirculating  overu  shall  have 
all  oil  and  gas  burners  equipped  with 
qulck-aetlng  flame  sensitive  combustion 
safegiurds. 

(ID  Duct  systerru  In  Indlrect-reclr- 
culating  overu  shall  be  protected  by 
explosion  vents  having  a  minimum  total 
area  of  1  square  foot  of  vent  to  IS  cubic 
feet  of  total  duct  volurrw.  These  erqilo- 
slon  vents  shall  be  so  located  that  they 
will  not  release  hot  gases  or  flying  ports 
In  the  direction  of  an  operator. 

(1111  Duct  systerru  (in  overu)  oper¬ 
ating  under  pressure  shall  be  tested  for 
tightness  In  the  initial  starting  of  the 
oven  and  also  at  mtervals  not  farther 
apart  than  6  months. 

(Ivi  Faru  and  other  ports  In  Indirect 
recirculating  overu  shall  comply  with 
requirements  as  listed  under  subpara¬ 
graph  (11)  of  thU  paragraph. 

(I6>  Slectrk  ovens.  Electric  ovens 
shall  be  Installed,  operated  and  main¬ 
tained  In  accordance  with  Subpart  8  of 
this  port. 

§  1910.264  Laundry  nacliiaery  luui  op. 
era  lions. 

(a)  Definitions  applicable  to  this  sec¬ 
tion  (1)  Laundrg.  The  term  "latmdry" 
shall  mean  an  establlshrrwnt  wherein  the 
washing.  Ironing,  or  other  finishing  of 
clothes,  or  any  other  textiles  Is  done,  but 
excluding  printing,  bleaching,  dry  clean¬ 
ing.  or  dyeing  of  clothes  or  other  textiles. 

<21  Harking  machine.  The  term 
'  marking  machine"  shall  mean  a  power- 
driven  machlru  used  for  marking  clothes 
or  other  textiles. 

(3)  Washing  machine.  The  term 
“washing  macblrw"  shell  mean  a  power- 
driven  machine  used  tor  washing  clothes 
or  other  textiles.  R  generally  consists  of 
a  staUonary  case  or  shell  Inside  of  which 
Is  a  revolving  perforated  cylinder. 

(4)  Extractor.  The  term  "extractor" 
shall  mean  a  power-driven  centrifugal 
machine  used  tor  removing  surpliu  mois¬ 
ture  from  clothes  or  other  textiles  by 
centrifugal  action. 
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(5)  Wrfnper  The  term  "wringer"  shall  that  will  prevent  I 

mean  one  or  more  power-driven  rolls  machine  while  the 
used  for  lemovlng  surpliu  moisture  from  or  imlocked  and  w 
clothes  or  other  textiles.  door  closed  and  loc 

(6)  Sfarch  mixer.  The  term  "starch  or  cylinder  Is  in  mo 

mixer"  shall  mean  a  power-driven  ma-  (18)  Moving  part 
chine  used  for  mixing  or  processing  parts"  shall  mean 
starch.  volvlng  shafts,  clu 

(7)  Starching  machine.  The  term  or  other  revolving  ( 

‘starching  machine”  shall  mean  a  that  are  attached  P 
power-driven  machliu  used  for  the  part  of.  a  machine, 
starching  of  clothes  or  other  textiles.  (IS)  Power  tnu 

(8)  Drying  tumbler.  The  term  "dry-  "powei  trarumlssU 

Ing  tumbler"  shall  mean  a  machine  equipment  such  as 
within  which  clothes  or  other  textiles  are  pulleys,  or  other  pa 
dried  by  air.  and  which  usually  consists  ting  power  to  the  n 
of  on  enclosure  Inside  of  which  U  a  re-  elude  prime  movers 
volvlng  cylinder.  <20)  Prime  morn 

(9)  Shaker.  The  term  "shaker"  movers."  shall  Incli; 

(clothes  tumbler)  shall  mean  s  revolv-  air  engines  or  mo 
Ing  cylinder  used  for  shaking  out  clothes  hydraulic  turblnea 
or  other  textiles.  (21)  Pofnf  ol  i 

(10)  Dryfnp  room.  The  term  "drying  "point  of  operation 
room"  shall  mean  an  enclosure  used  for  or  points  at  which 
drying  clothes  or  other  textiles,  and  con-  tiles  are  Inserted  c 
tabling  any  power-driven  mechanism.  operation  of  the  m 

(11)  Dampening  machine  The  term  (b)  Oeneral  req 

"dampening  machine"  shall  metm  a  Hon  applies  to  m< 
machine  used  for  dampening  clothes  or  ment  used  In  launt 
other  textiles.  peculiar  to  this  I 

(12)  troner.  The  term  "Ironer"  shall  reference  to'  the  i 

mean  a  hand-  or  power-operated  ma-  laimdry  machines, 
chine,  with  one  or  more  rolls  or  heated  apply  to  da-clean 

surfaces  In  contact,  used  for  Ironing  or  <c)  Point-ol-ot 

smoothing  clothes  or  other  textiles.  Washroom  machit 

(13)  Shaping  machine.  The  term  chine.  Each  pow< 

'shaping  machine"  shall  mean  a  power-  shall  be  equlpi^  v 

driven  machine  used  to  shape,  mold,  or  sion  device  of  suci 

otherwise  finish  clothes  or  other  textiles:  Inina  to  Angers,  i 
this  term  shall  also  Include  shaping  between  the  marklj 
tables,  stands,  or  shelves  upon  which  the  or  the  marking 
machine  may  be  mounted.  equipped  with  a  c( 

(14)  Sewing  machine  The  term  "sew-  will  require  the  s: 

Ing  machine"  shall  mean  a  machine  used  both  hands  to  op< 
for  sewing  or  stitching  clothes  or  other  there  shall  be  a  gi 
textiles.  barrier  In  front  o: 

(15)  Guarded  The  term  "guarded"  vent  the  operator' 

shall  mean  covered,  shielded,  fenced,  en-  Into  contact  with, 
closed,  or  otherwise  protected  by  means  (U)  Washing 
of  suitable  covers  or  casings,  barrier  rolls,  washing  machine 
safety  bars,  or  screens,  to  eliminate  the  an  Interlocking  di 
possibility  of  accidental  contact  with,  or  the  Inside  cylindi 
dangerous  approach  by,  persons  or  the  outer  door  on  t 
objects.  and  will  also  preve 

(18)  Enclosed.  Hie  term  "enclosed*  opened  while  the 
shall  mean  that  the  object  or  equipment  motion.  This  devl 
or  part  thereof  Is  so  guarded  that  sccl-  the  movement  of  t 
dental  contact  at  the  point  of  danger,  the  action  of  a  1 
during  the  regular  operation  of  the  nlsm  or  (mder  the 
equipment,  is  not  possible.  Ing  device." 

(17)  Safety  interlock.  The  term  <b)  Each  svasb 
"safety  Interlock"  shall  mean  a  device  provided  with  m( 
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that  will  prevent  the  operation  of  the 
machine  while  the  cover  or  door  Is  open 
or  unlocked  and  will  hold  the  cover  or 
door  closed  and  locked  while  the  basket 
or  cylinder  Is  m  motion. 

(18)  Wooing  parts.  The  term  "moving 
parts"  shall  mean  gears,  sprockets,  re¬ 
volving  shafts,  clutches,  belts,  pulleys 
or  other  revolving  or  reciprocating  parts 
that  are  attached  to.  or  form  on  Integra) 
part  of.  a  machine. 

(19)  Power  traiumlsslon.  The  term 
"powei  transmission"  shall  pertain  to 
equipment  such  as  shafting,  gears,  belts 
p^eys.  or  other  parts  used  for  transmit¬ 
ting  power  to  the  machine,  and  shall  In¬ 
clude  prime  movers. 

(20)  Prime  movers.  The  term  “prime 
movers."  shall  Include  steam,  gas.  oil.  and 
air  engines  or  motors,  and  steam  and 
hydraulic  turblnea 

(21)  Point  ol  operation.  The  term 
"point  of  operation"  shall  mean  the  point 
or  points  at  which  clothes  or  other  tex¬ 
tiles  are  Inserted  or  manipulated  In  the 
operation  of  the  machine. 

(b)  Oeneral  reguirements.  This  sec¬ 
tion  applies  to  moving  parts  of  equip¬ 
ment  used  In  laundries  snd  to  conditions 
peculiar  to  this  Induata.  with  special 
reference  to'  the  point  of  operation  of 
latmda  machines.  This  section  does  not 
apply  to  da-cleanIng  operations. 

(c)  Point-ol-operation  guards — (1) 
Washroom  machines — (1)  Marking  ma¬ 
chine.  Each  power  marking  maidilne 
shall  be  equipped  with  a  spring-compres¬ 
sion  device  of  such  design  as  to  prevent 
Inina  to  Angers,  should  they  be  caught 
between  the  marking  pKmger  and  platen ; 
or  the  marking  machine  shall  be 
equipped  with  a  control  mechanism  that 
will  require  the  simultaneous  action  of 
both  hwds  to  operate  the  machine:  or 
there  shall  be  a  guard  that  will  act  as  a 
barrier  In  front  of.  and  wlilch  will  pre¬ 
vent  the  operator's  fingers  from  coming 
into  contact  with,  the  marking  plunger 

(U)  Washing  machine,  (a)  Each 
washing  machine  shall  be  equipped  with 
an  Interlocking  device  that  will  prevent 
the  Inside  cylinder  from  moving  when 
the  outer  door  on  the  case  or  shell  Is  open, 
and  will  also  prevent  the  door  from  being 
opened  while  the  Inside  cylinder  Is  m 
motion.  This  device  should  not  prevent 
the  movement  of  the  Inner  cyllndn  imder 
the  action  of  a  hand-operated  mecha¬ 
nism  or  under  the  operatlca  of  an  "tneb- 
Ing  device." 

(b)  Each  washing  machine  shall  be 
provided  with  means  for  holding  open 


the  doors  or  covers  of  Inner  and  outer 
cylinders  or  sheUs  while  being  loaded 
or  unloaded. 

(Ill)  Extractor,  (a)  Each  extractor 
shall  be  equipped  with  a  metal  cover. 

(b>  Each  extractor  shall  be  equipped 
with  an  Interlocking  device  that  will  pre¬ 
vent  the  cover  from  being  opened  while 
the  basket  la  m  motion,  and  will  also 
prevent  the  power  operation  of  the 
basket  while  the  cover  Is  not  fully  closed 
and  secured.  This  device  should  not  pre¬ 
vent  the  movement  of  the  basket  by  bond 
to  ensure  an  even  loading. 

(c)  Each  extractor  shall  also  be  effec¬ 
tively  semired  In  position  on  the  floor  or 
foundation  so  a-i  to  eliminate  unnecessaa 
vibrations,  and  shall  not  be  operated  at 
a  speed  greater  than  that  given  In  the 
manufacturer's  rating,  which  shall  be 
stunped  on  the  Inside  of  the  basket 
where  It  Is  easily  visible.  In  letters  not 
less  than  one-fourth  inch  In  height.  The 
maximum  permissible  speed  shall  be 
given  In  revolutions  per  inlnute. 

(d>  Each  engine  individually  driving 
ui  extractor  shall  be  provided  with  an 
engine  stop  approved  by  Underwriters’ 
Laboratories.  Inc.  and  a  speed-limit  gov¬ 
ernor.  It  Is  suggested  that  where  an 
extractor  Is  driven  by  a  direct-current 
motor  a  "no  Held"  release  be  Installed 
to  prevent  overspeed,  which  may  result 
from  an  open  or  broken  Held. 

(Iv)  Power  wringer  Each  power 
wringer  shall  be  equipped  with  a  safety 
bar  or  other  guard  across  the  entire  front 
of  the  feed  or  first  pressure  rolls,  so 
arranged  that  the  striking  of  the  bar  or 
guard  by  the  hand  of  the  operator  or 
other  person  will  stop  the  machine. 

(2)  Starching  and  drying  machines — 
(1)  Starching  machine  (cirtimfer  or  box 
type} .  Each  starching  machine,  cylinder 
or  box  type,  shall  be  enclosed  or  guarded 
so  as  to  prevent  the  operator  or  other 
person  from  coming  Into  accidental  con¬ 
tact  with  the  cylinder  or  box  while  the 
machine  Is  in  motion. 

(11)  Drying-room  Ian.  Each  drying- 
room  fan,  any  port  of  which  Is  within  7 
feet  of  the  floor  or  working  platform, 
shall  be  guarded  with  wire  mesh  or 
screen  of  not  less  than  No.  18  gage,  the 
openings  of  which  wiU  reject  a  ball  one- 
half  Inch  In  diameter. 

(HI)  Drying  tumbler,  (a)  Each  drying 
tumbler  shall  be  equipped  with  an  Inter¬ 
locking  device  that  will  prevent  the  In¬ 
side  cylinder  from  moving  when  the 
outer  door  on  the  case  or  shell  Is  open, 
and  also  prevent  the  door  from  being 


opened  whUe  the  Inside  cylinder  Is  m 
motion.  This  device  should  not  prevent 
the  movement  of  the  inner  cylinder 
under  the  action  of  a  band-operated 
mechanism  or  under  the  operation  of  an 
inching  device. 

(b)  Each  drying  tumbler  shall  be 
provided  with  means  for  holding  open 
the  doors  or  covers  of  inner  and  outer 
cylinders  or  shells  while  being  loaded 
or  unloaded. 

(Iv)  Shaker  (clothes  tumbler),  (a) 
(!)  Each  shaker  or  clothes  tumbler  of 
the  single-cylinder  type  shall  be 
equipped  with  a  device  that  will  auto¬ 
matically  prevent  the  tumbler  from  mov¬ 
ing  whUe  the  door  Is  open. 

(2>  The  tumbler  shall  also  be  enclosed 
or  guarded  so  as  to  prevent  accidental 
contoot  Iv  the  operator  or  other  pers<m 
while  the  machine  is  In  motion. 

(b>  it)  Each  shaker  or  clothes  tum¬ 
bler  of  the  double-cylinder  type  shall  be 
eqidpped  with  an  Interlocking  device 
that  will  prevent  the  inside  cylinder  from 
moving  when  the  outer  door  on  the  ease 
or  shell  Is  open,  and  will  also  prevent 
the  door  from  being  opened  wUIe  the 
Inside  cylinder  Is  In  motion  This  device 
should  not  prevent  the  movement  of  the 
Inner  cylinder  under  the  action  of  a 
hand-operated  mechanism  or  under  the 
operation  of  an  Inching  device. 

(2)  Bach  shaker  or  clothes  tumbler 
of  the  double-cylinder  type  shall  be  pro¬ 
vided  with  means  for  holding  open  the 
doors  or  covers  of  Inner  and  outer  cylin¬ 
ders  or  shells  while  being  loaded  or 
unloaded 

(V)  Exception.  Provisions  of  subdivi¬ 
sion  (HI).  (Iv)  (a)(f>.  and  (iv)(b)  of  this 
subparagraph  shall  not  apply  to  shakeout 
or  conditioning  tumblers  where  the 
clothes  are  loaded  into  the  open  end  of 
the  revolving  cylinder  and  are  automati¬ 
cally  discharged  out  of  the  opposite  end. 

(3)  Finishing  machines — (1)  Dampen¬ 
ing  machine.  Bach  roU-dampenIng  ma¬ 
chine  shall  be  so  equipped  that  the  rolls 
will  be  entirely  enclosed  and  so  arranged 
as  to  prevent  the  fingers  of  the  operator 
or  other  persco  from  being  cau^t  be¬ 
tween  the  rolls.  This  may  be  accom¬ 
plished  by: 

(a)  A  slot  or  hopper; 

(b)  A  rod  or  strip  located  directly  In 
front  of  the  feed  and  extending  the  full 
length  of  the  rolls. 

(11)  Ironer.  (o)  Each  flat-work  or  col¬ 
lar  Ironer  shall  be  equipped  with  a  safety 
bar  or  other  guard  across  the  entire  front 
of  the  feed  or  first  pressure  rolls,  so 
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arranged  that  the  stilkliig  of  the  bar  or 
guard  by  the  hand  of  the  operator  or 
other  person  will  stop  the  machine.  The 
pressure  rolls  shall  be  covered  or  guarded 
so  that  the  operator  or  other  person  can* 
not  reach  Into  the  rolls  without  removing 
the  guard.  This  may  be  either  a  vertical 
guard  on  all  sides  or  a  complete  cover. 
If  a  verUcal  guard  to  used,  the  distance 
from  the  floor  or  worging  platform  to 
the  top  of  guard  shall  be  less  than 
6  feet. 

(b)  Each  body-type  Ironer.  roll  or  shoe 
01)0.  Including  alee?e  and  band  IroDers. 

be  equlppM  with  a  safety  bar  or 
oUier  guard  acroas  the  entire  length  of 
the  feed  roll  or  aboe,  so  arranged  that  the 
striding  of  the  bar  or  guard  by  the  hand 
of  the  operator  or  other  person  will  stop 
the  machine.  The  hot  r<^  or  shoe  ahall 
also  be  covered  In  such  a  way  that  (he 
operator  or  other  person  cannot  come 
mto  contact  with  the  heated  surfaces. 

(e>  Each  combined  roUry-bosom  and 
coat  Ironer  shall  be  equipped  with  a 
safety  bar  or  other  guard  acrom  the  en¬ 
ure  length  of  the  feed  roll  or  shoe,  so  ar¬ 
ranged  that  the  striking  of  the  bar  or 
guard  by  the  hand  of  the  operator  or 
other  person  will  st(n>  the  machine.  The 
hot  roll  or  shoe  shall  also  be  covered  In 
such  a  way  that  the  operator  or  other 
person  cannot  ooane  Into  contact  with  the 
heated  surfaces. 

<d)  Each  ironing  pren  (excluding 
hand  or  foot  powered  ones)  shall  be 
equipped  with  a  guard  or  means  that 
all!  prevent  the  Angers  of  the  operator 
or  otner  person  from  being  caught  be¬ 
tween  the  ironing  surfaces. 

(4)  Miscellaneous  machines  andeouip- 
ment — (1)  Sewing  machine.  Each  sewi^ 
machine  shall  be  equipped  with  a  guard 
permanently  attached  to  the  machine, 
so  that  the  operator's  fingers  cannot  pass 
under  the  needle.  It  shall  be  of  such  form 
that  the  needle  can  be  conveniently 
threaded  without  removing  the  guard. 

(U>  Exhaust  or  ventilating  fans.  Each 
exhaust  or  ventilating  fan  within  7  feet 
of  the  floor  or  working  platform  Aall  be 
completely  covered  with  wire  mesh  of  not 
less  than  No.  16  gage,  and  with  openings 
that  will  reject  a  ball  one-half  inch  in 
diameter. 

(tU)  Steam  pipes,  (a)  All  steam  pipes 
that  are  within  7  feet  of  the  floor  or 
working  pls^orm.  and  with  which  the 
worker  may  oome  into  contact,  shall  be 
insulated  or  covered  with  a  heat-reslstlve 
material  or  sliall  be  otherwise  properly 
guarded. 


(b»  Where  pressure-reducing  valves 
are  used,  one  or  more  relief  or  safety 
valves  shall  be  provided  on  the  low- 
pressure  side  of  the  reducing  valve,  in 
case  the  piping  or  equipment  on  the  low- 
pressure  side  does  not  meet  the  require¬ 
ments  for  full  initial  pressure.  Ttie  re¬ 
bel  or  safety  valve  shall  be  located  ad¬ 
jacent  to,  or  as  close  as  possible  to,  the 
reducing  valve.  Proper  protection  shall 
be  provided  to  prevent  injury  or  damage 
caused  by  fluid  escaping  from  relief  or 
safety  valves  if  vented  to  the  atmosphere 
The  vents  shall  be  of  ample  sue  and  as 
short  and  direct  as  possible.  The  com¬ 
bined  discharge  capacity  of  the  reliel 
valves  shall  be  such  that  the  pressure 
rating  of  the  lower-pressure  piping  and 
equipment  will  not  be  exceeded  If  the  re¬ 
ducing  valve  sticks  or  fails  to  open. 

(lv>  Starting  ond  stopthng  devices. 
Each  power-driven  machine  shall  be 
provide  with  means  for  disconnecting 
from  the  source  of  power.  Starting  and 
stopping  devices  for  machines  shall  be 
ao  located  as  to  be  operable  from  the 
front  of  the  machine,  and  so  constructed 
as  to  allow  proper  guarding  of  belts  and 
pulleys. 

(d)  Operofing  rules^il)  General-^ 
<1)  Floors. 

(a)  The  floors  of  every  room  in  a  laun¬ 
dry  that  are  used  for  washing  purposes 
shall  be  properly  constructed  of  cement. 
tUe.  or  similar  material.  The  floors  shall 
be  watertight,  free  from  projections, 
crevices,  or  dfmgerous  gradients.  They 
shall  be  maintained  in  good  repair  and 
so  drained  that  no  water  may  accumu¬ 
late. 

(b>  The  floors  of  every  room  except 
washrooms  shall  be  constructed  of  hard¬ 
wood  or  any  impervious  material,  free 
from  protruding  nails,  splinters,  or  loose 
boards,  and  shall  be  maintained  in  a 
safe  condition. 

(U)  Table  tops,  shelves,  and  machine 
woodwork.  Table  tops,  shelvm.  and  ma¬ 
chine  woodwork  shall  be  constructed  of 
materials  properly  surfaced,  ftnisbed 
free  from  splinters,  and  so  maintained. 

(ill)  Markers.  Markers  and  others 
handling  soiled  clothes  shall  be  warned 
against  touching  the  eyes,  mouth,  or  any 
part  of  the  body  on  which  the  skin  has 
been  broken  by  a  scratch  or  abrasion; 
and  they  shall  be  cautioned  not  to  touch 
or  eat  food  until  their  hands  have  been 
thoroughly  washed. 

(!v)  rcnrticNon.  Where  artificial  ven¬ 
tilation  lb  necessary  to  the  maintenance 


nf  comfortable  working  conditions,  an 
adequate  ventilating  system  shall  be 
installed 

(v>  Instruction  of  employees.  Employ¬ 
ees  shall  be  properly  Instructed  as  to  the 
hazards  of  their  work  and  be  Instructed 
in  safe  practices,  by  bulletins,  printed 
rules,  and  verbal  instructions 

(2i  Mechanieol — (1)  Sofetg  guards 
la*  No  safeguard,  safety  appliance,  or 
device  attached  to.  or  forming  an  Inte¬ 
gral  part  of  any  machinery  shall  be  re¬ 
moved  or  made  meffectlve  except  for  the 
purpose  of  making  immediate  repairs  or 
adjustments.  Any  such  safeguard,  safety 
appliance,  or  device  removed  or  made 
ineffective  during  the  reimlr  or  adjust¬ 
ment  of  such  machinery  shall  be  re¬ 
placed  Immediately  upon  the  eompleilon 
of  such  repairs  or  adjustments. 

(b)  No  machine  shall  be  operated  im- 
ti\  such  repairs  and  adjustments  have 
been  made  and  the  machine  to  in  good 
working  condition 

(U)  Steam-pressure  apparatus.  Steam 
machUies  shaU  not  be  operated  at  a  pres¬ 
sure  above  that  given  by  the  manufac¬ 
turer’s  pressure  rating  as  shown  on  name 
plate.  If  the  steam  source  to  at  a  pressure 
higher  than  that  given  by  the  manufac¬ 
turer’s  rating,  a  stop  vaive,  reducing 
valve,  pressure  gage,  and  safety  valve 
shall  be  installed,  in  the  order  named, 
from  the  source.  The  safety  valve  ahall  be 
located  in  a  nonhazardous  place. 

UU  *  Machine  adfustments.  No  moving 
parts  of  any  machine  shall  be  oiled, 
cleaned,  adjusted,  or  repaired  while  Mid 
machine  is  In  operation  or  in  motion  ex¬ 
cept  that  the  rolls  of  adjusting  ma¬ 
chines  not  equipped  with  hand-power 
means  shall  be  operated  at  the  slowest 
speed  possible  with  an  operator  con¬ 
stantly  at  the  starting  mechanism. 

(Iv)  fxlractors  Each  extractor  shall 
be  dismantled  and  inspected  at  leaet 
once  s  year  and.  If  necessary,  repaired 
Overdriven  extractors.  If  provided  with 
handholes  through  which  basket  and 
lings  can  be  Inspected,  need  not  be 
dismantled 

<e>  Moving  parts — (1)  MoeMae 
guarding  (other  than  point  of  opera¬ 
tion}  Moving  parts  of  machines,  such  as 
gears,  sprockets,  b^ts.  pulleys,  and 
shafu.  shall  be  guarded  in  accordance 
with  the  requirements  of  f  1910.219. 

12'  >'rfme-mot>cr  guarding.  Moving 
parts  of  prime  movers.  stieTi  as  fly¬ 
wheels.  cranks  and  connecting  rods,  tali 
rod.'«  or  extension  piston  rod.s.  and  gov¬ 


ernor  balls,  ahall  be  guarded  in  accord¬ 
ance  with  the  requirements  of  I  1910.219 

<f>  Generol  industrial  safety  stand¬ 
ards— d)  Oeneral.  TTie  general  safety 
standards  adopted  by  reference  in  sub- 
paragraph  (2)  of  this  paragraph,  the 
provisions  of  which  apply  to  nearly 
every  industrial  plant,  are  now  incor¬ 
porated  by  reference  in  this  section  and 
are  made  applicable  to  laundry  opera¬ 
tions.  The  rulae  of  construction  eet  forth 
in  paragraph  <l>  of  1 1910.5  ahall  apply 

(2)  Additional  reguiremenU.  The  em¬ 
ployer  ahaP  comply  with  the  pnovislODs 
of  the  standards  referenced  in  this  sub- 
paragraph.  In  the  event  of  any  conflict 
between  this  subparagraph  and  para¬ 
graphs  (b)  Uirough  iei  Of  this  section 
the  requirements  of  paragraphs  (b)  ^ 
through  (e)  of  this  section  shall  apply 

(|)  Industrial  lighting.  American  Na¬ 
tional  Standard  Prmettee  for  Industrial 
Ughtlng.  ANSI  All. 1—1965  (IU1970>. 

<11 1  Floor  and  wall  openings,  railings 
and  toebourds  American  National 
Standard  Safety  Requirements  for  Floor 
and  Wall  Openings.  Railings,  and  Toe- 
boards.  ANSI  A12.1— 1967. 

(Ui)  Identification  of  piping  systems 
American  National  Standard  Scheme 
for  the  Identification  of  Piping  Systems. 
ANSI  A13  1—1956. 

(Iv)  Mechanical  power  transmission 
apparatus.  American  National  Standard 
Safety  Standard  for  Mechanical  Power 
Transmission  Apparatus.  ANSI  B15.t-> 
1971. 

(?)  Pressure  piping — power  piping 
American  National  Standard  Code  for 
Pressure  Piping — Power  Piping  ANSI 
31.1.0 — 1967.  Addenda  to  the  American 
National  Standard  Code  for  Pressure 
Piping— Power  Piping.  ANSI  B31.1.0a— 
1969 

(Vi)  Sanitafloa.  American  National 
Standard  RequlremenU  for  Sanitation 
In  Place#  of  Employment.  ANSI  Z4.1 — 
1966. 

(vti)  Local  exhaust  systems.  American 
National  Standard  Fundamentals  Gov¬ 
erning  the  Design  and  Operation  of 
Local  Exhaust  Systems,  AlfSl  Z9.2— 
1960. 

(vlli)  0<u  appliances  and  gas  piping 
American  Natlo^  Standard  for  the  In¬ 
stallation  of  Gas  Appliances  and  Gas 
Piping.  ANSI  Z21.30— 1964. 

6  1910.265  SnwmilU. 

(a)  General  reguirements — (1)  Appii- 
eafton.  This  section  tnrludes  safety  re¬ 
quirements  for  sawmill  operations  In- 
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cludifig.  but  not  limited  to.  log  and  lum-  (12)  Cold  deck. 
ber  handling,  sawing,  trimming,  and  means  a  pile  of  li 
pUnlng;  waste  dl^to^:  tn^ieratlon  of  removal, 
dry  kilns;  finishing;  shipping;  storage;  (13)  Crotch  lim 
yard  and  yard  equipment;  and  for  power  lines"  means  two  s 

tools  and  affiliated  equipment  used  In  a  hoisting  line  by 

connecUcm  wiUi  such  operations,  but  ex-  lower  ends  being 

eluding  the  manufacture  of  plywood,  hooks. 

''ooperage.  and  veneer.  (14i  Dog  (carri 

(2)  Incorporation  of  standards  by  "dog"  means  a  stc 

reference.  Certain  of  Che  t>aragrai^  of  of  which  are  atta< 

this  section  inoiMporate  and  apply  ocou-  knee  to  hold  log 

patlonal  safety  and  health  standards  of  carriage, 

general  application  without  regard  to  (15)  Drag  saw. 
any  weciflc  Industry.  Bucb  standards  means  a  power 
shall  apply  to  sawmill  operations  in  ac-  crosscut  saw  mour 
cordance  with  the  rules  of  construetkm  and  used  for  buckli 
set  forth  in  I  1910J.  (16)  Head  blot 

(b)  Definitions  applicable  to  this  tee-  block"  means  tba 
Tieans  a  structure  made  of  two  inde-  which  holds  the  1< 
pendent  columns  fastened  together  at  rests.  It  generally 
the  top  and  separated  at  the  bottom  for  taper  set,  and  meet 
stability.  (17)  Head  rig. 

(2)  Annealing.  The  term  "annealing"  means  a  combina 
tion — (1)  A-frame.  The  term  "A-frame"  log  carriage  used 
means  healing  then  cooling  to  soften  down  of  logs  tnb 
and  render  less  brittle.  boards. 

^3)  Binder.  The  term  "blndtf**  means  (18)  Hog.  The 
a  chain,  cable,  mpe.  or  other  approved  machine  for  cult 
material  used  for  binding  loads  and  other  coarse 

(4)  Boom.  The  term  "boom"  means  (19)  Husk.  The 

logs  or  timbers  fastened  together  end  head  saw  framewi 
to  end  and  used  to  contain  floating  logs  (TO)  Industrial 
The  term  includes  enclosed  logs.  dustrlal  truck"  rri 

(5)  Brow  log.  The  term  "brow  log"  driven  truck  or  tn 

means  a  log  placed  parallel  to  a  roadway  (21)  Kiln  terul 
at  a  landmg  or  dump  to  protect  vehicle  tender"  means  th 
while  lOHdlng  or  unloading.  (22)  Lift  truck. 

(6)  Bunk.  The  term  "bunk"  means  a  means  an  industr 

cross  support  for  a  load.  era!  transportatlo 

(7)  C'ant.  The  term  "oant"  means  a  power -operated  1 

log  slabbed  on  one  or  more  aides  Ln  the  form  of  for 

(8)  Carriage  (log  carriage) .  The  term  mg  lumber  units  o 

"carriage"  means  a  framework  mounted  (23)  {.ire  rods. 
on  wheels  which  runs  on  tracks  or  in  n\eans  cylinders 
grooves  tn  a  direeUon  parallel  to  the  face  mounted  on  horiz 
of  the  saw.  and  which  contains  apparatus  ^  power,  which  a 
to  hold  a  log  securely  and  advance  tt  lumber,  and  othei 
towards  the  saw.  <24,  loading  t 

(9)  Carrier.  The  term  "carrier"  means  boom"  means 

an  industrial  truck  so  designed  and  con-  g  pivot 

structed  that  It  straddles  the  load  to  be  when  lifted 
transported  with  mechanisms  to  pl^  up  Laa  deck 

and  .upport  it  during  tram-  ,  pUUfor 

portatlon.  w.  .i.  i  __ 

(10)  Chipper  The  term  "chipper"  ™  ” 

means  a  machine  which  cuts  material  sawing. 
Intochlpa.  '**•  * 

(11)  Chock  (biiBlr  Woefci  (checte  'lumber  hauling  I 

Mack).  The  terma-ehoek-. -bunk  Uoak".  trUl  truck,  othei 
and  "cheese  block"  mean  a  wedge  that  a  carrier,  used 
prevents  logs  or  loads  from  moving.  lumber. 
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(12)  Cold  deck.  The  term  "cold  deck’ 
means  a  pile  of  logs  stored  for  future 
removal. 

(13)  Crotch  lines.  The  term  "crotch 
lines"  means  two  short  Imes  attached  to 
a  hoisting  line  by  a  ring  or  sharkle.  the 
lower  ends  being  attached  to  loading 
hooks. 

(14)  Dog  (carriage  dog).  The  term 
"dog"  means  a  steel  tooth,  one  or  more 
of  which  are  attached  to  each  carriage 
knee  to  hold  log  firmly  in  place  on 
carriage. 

(15)  Drag  saw.  The  term  "drag  saw* 
means  a  power  drivm.  reciprocating 
crosscut  saw  mounted  on  suitable  frame 
and  used  for  bucking  logs. 

(16)  Head  block.  The  term  "head 
block"  means  that  part  of  a  carriage 
which  holds  the  log  and  upon  which  It 
rests.  It  generally  consists  ^  base.  knee, 
taper  set,  and  mechanism. 

(17)  Head  rig.  The  term  'head  rig" 
means  a  combinatKm  of  bead  saw  and 
log  carriage  used  for  the  Initial  break¬ 
down  of  logs  into  timbers,  cants,  and 
boards. 

(18)  Hog.  The  term  "hog"  means  a 
machine  for  cutting  or  grlrMllng  slabs 
and  other  coarse  residue  from  the  mill 

(19)  Husk.  The  term  "husk"  means  a 
head  saw  framework  cm  a  circular  mill 

(20)  Industrial  frock.  The  term  "in¬ 
dustrial  tnic^k"  means  a  mobile  power- 
driven  truck  or  tractor. 

(21)  Kan  tender.  The  term  "kiln 
tender"  means  the  operator  of  a  kiln. 

(22)  Lift  truck.  The  term  "lift  truck" 
means  an  industrial  truck  used  for  lat¬ 
eral  transportation  end  equipped  with  a 
power -operated  lifting  device,  usually 
in  the  form  of  forks,  for  piling  or  unpll- 
ing  lumber  units  or  packages. 

(23)  Lire  rods.  The  term  '7ive  rolls" 
means  cyllmlers  of  wood  or  metal 
mounted  on  hCMizonta!  axes  and  rotated 
by  power,  which  are  used  to  convey  slabs, 
lumber,  and  other  wood  products. 

(24)  Loading  boom.  The  term  "load- 
tng  boom"  means  any  structure  project¬ 
ing  from  a  frivol  point  to  guide  a  log 
when  lifted. 

(25)  Log  deck.  The  term  *7of  deck" 
means  a  platform  in  the  sawmill  on 
which  the  logs  renrusin  until  needed  for 
savring. 

(26)  Lumber  Itauling  (nick.  The  term 
‘lumber  hauling  truck*’  means  an  indus¬ 
trial  truck,  other  than  a  lift  truck  or 
a  carrier,  used  for  the  transport  of 
lumber. 


(27)  Log  haul.  *111#  term  "log  haul* 
lueans  a  conveyor  for  transferring  logs 
to  mill. 

(26)  Package.  The  term  "package" 
means  a  unit  of  lumber. 

(29)  Peavy.  The  term  "peavy"  means 
a  stout  wooden  handle  fitted  with  a  spike 
and  hook  and  used  for  rolling  logs. 

(30)  Pike  pole.  ITie  term  "pike  pole" 
means  a  Imig  pole  whose  end  to  shod 
Witt,  a  sharp  pointed  spike. 

(31)  Pitman  rod.  *rfae  t«TO  "pitman 
rod"  means  connecting  rod. 

(32)  Resaw.  The  term  "reeaw*’  means 
band.  clr<?ular,  or  saah  gang  saws  used 
to  break  down  slabs,  cantc.  or  flitches 
mto  lum'oer. 

(38)  Rttfiaiap  Kae. 'The  term  "running 
line"  means  any  oioving  rope  as  dis- 
tinguislied  from  a  stationary  rope  such 
as  a  guyline. 

(34>  Safety  factor.  The  term  "safety 
factor"  means  a  calculated  reduction 
factor  which  may  be  apoUed  to  labora¬ 
tory  test  values  to  criitam  safe  working 
stresses  for  wooden  beams  and  other 
mechanical  monbers;  ratio  of  breaking 
load  to  safe  load. 

(85)  5aia  aulde.  The  term  "saw  guide" 
mean  a  device  for  steadying  a  circular 
or  bandsaw. 

(36)  Setwork  The  term  "setwork" 
means  a  meclmnlsm  on  a  sawmill  car¬ 
riage  which  enables  an  operator  to  move 
the  log  into  position  for  an<Aher  cut. 

(37)  Sorrinp  gaps.  The  term  "sorting 
gaps’’  means  the  areas  on  a  log  pond 
erKlosed  by  boom  sticks  into  which  logs 
are  sorted. 

(36)  Spreader  wheel.  The  term 
"spreader  wheel"  means  a  metal  wheel 
that  separates  the  board  from  the 
log  In  back  of  circular  saws  to  prevent 
binding 

(39)  Splitter.  The  term  ’'splitter" 
means  s  knife-type,  non  rotating 
spreader. 

(40)  Sticker  The  term  "sticker" 
means  a  strip  of  wood  or  other  material 
used  to  separate  layers  of  lundter 

(41)  Stiff  boom.  The  term  "stiff  boom" 
means  the  anchored,  statkmary  boom 
sticks  which  are  tied  together  end  on 
which  boom  men  work. 

(42)  Stoifter.  The  term  "swifter"  to  a 
means  of  tying  boom  sticks  together  to 
prevent  them  from  spreading  while 
being  towed. 

(43)  Telltale.  The  term  "telltale" 
means  a  device  used  to  serve  as  a  warn¬ 
ing  for  overhead  objects 


(44)  Top  saw.  The  term  "top  saw*' 
n:eans  the  upper  of  two  circular  saws 
on  a  itead  rig.  botli  being  on  the  same 
husk. 

(45)  rramtoay  The  term  "tramway" 
means  a  way  for  trams,  usually  consist¬ 
ing  <rf  parallel  tracks  laid  on  wooden 
beams. 

(46)  Trestle.  The  term  "trestle" 
means  a  braced  framework  of  Umbers, 
piles  or  steelwork  for  carrying  a  road 
or  railroad  over  a  depression. 

(c)  BuildiTig  facilities,  and  isolated 
eguipment — (1)  Safety  factor.  All  build¬ 
ings,  docks,  tramways,  walkways.  log 
dumpe.  and  other  structures  shall  be  de¬ 
signed.  constructed  and  maintaliMd  so 
as  to  support  the  Imposed  load  tn  ac¬ 
cordance  with  a  safety  factor. 

(2)  Work  areas.  Work  areas  under 
mills  shall  be  as  evenly  surfaced  as  local 
cundittons  permit.  They  shall  be  free 
from  uimeoessary  obstructions  and  pro¬ 
vided  with  lighting  facilities  in  accord¬ 
ance  with  American  NaUonal  Standard 
for  ZndusUlal  Lighting  All. 1^1965. 

(3)  Floors.  Flooring  in  buUdiegs  and 
on  ramps  and  walkwaj^  shall  be  con¬ 
structed  ami  Installed  in  accordance  with 
established  principles  of  mechsmics  and 
sound  engineering  practices  They  shall 
be  of  adequate  strength  to  support  the 
estimated  or  actual  dead  and  live  loads 
acting  on  them  with  the  resultant  stress 
not  exceeding  the  allowable  stress  for 
the  material  being  used. 

(1)  Floor  and  wall  openings.  All  floor 
and  wall  openings  shall  be  protected  as 
prescribed  In  I  1910  23. 

(ii>  Areas  beneath  floor  openings 
Areas  under  floor  openings  shall,  where 
pracUeal.  be  fenced  off.  When  this  is 
not  practical,  they  shall  be  plainly 
mark^  and  telltales  shall  be  Installed  to 
hang  over  these  areas. 

(ill)  Floor  maintenance.  The  flooring 
of  buildings,  docks,  end  passageways 
shall  be  kept  tn  good  repair  When  a 
hazardous  condition  develops  that  can¬ 
not  be  immediately  repaired,  the  area 
shall  be  guarded  until  adequate  repairs 
are  made. 

(Iv)  Nonalfp  floors.  Floors,  footwalks. 
and  passageways  In  the  work  area  around 
machines  or  other  places  where  a  person 
to  required  to  stand  or  walk  si^  be 
provided  with  effective  means  to  mini¬ 
mize  sliiHring. 

(4)  Walkways,  docks,  and  platforms— 
(1)  Width  Walkways,  docks,  and  plat¬ 
forms  shall  be  of  sufficient  width  to  pro¬ 
vide  adequate  passage  and  working  areas 
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(ii>  tSainteuance.  Walkways  shall  be 
evenly  floored  and  kept  In  good  repair 
(iLl)  Oocks.  Docks  and  runways  used 
for  the  operation  of  lift  trucks  and  other 
vehicles  shall  hare  a  .subetanUal  guard  or 
shear  timber  except  where  loading  and 
unloading  are  beint<  performed. 

Uv)  Elevatetl  walks.  All  elevated 
walks,  runways,  or  platforms.  If  4  feet 
or  more  from  the  floor  level,  shall  be  I 
provided  with  a  standard  ratling  except  I 
on  loading  or  unloading  sides  of  plat-  I 
forms.  If  height  exceeds  6  feet,  a  stand-  | 
ard  toe  board  also  shall  be  provided  to 
prevent  material  from  rolling  or  falling 
off 

(?)  elevated  vlatforme.  Where  ele¬ 
vated  platforms  are  used  routinely  on  a 
daily  basis  they  shall  be  equipped  with 
:>t4urways  or  Axed  ladders  tn  accordance 
with  i  1910.37. 

(vl)  Haeardous  locations.  Where  re¬ 
quired.  walkways  and  stairways  with 
standard  handrails  shall  be  provided  In 
elevated  and  hasardous  locations.  Where 
such  passageways  are  over  walkways  or 
work  areas,  standard  toe  boards  sliall 
be  provided. 

(5'  Sfotnoogs  —  (1)  Conifrucfion. 
stairways  shall  be  constructed  in  accord¬ 
ance  with  I  1910  34 

(U)  Handrails.  Stairwa>'8  shall  be  pro¬ 
vided  with  a  standard  handrail  on  at 
least  one  side  or  on  any  open  side.  Where 
sUurs  are  more  than  four  feet  wide  there 
shall  be  a  standard  handrail  at  each  side, 
and  where  more  than  eight  feet  wide,  a 
third  standard  handrail  shall  be  erected 
in  tlie  center  of  the  stairway. 

uii)  Lightino  All  stairways  shall  be 
adequately  lighted  as  prescribed  In  Sub¬ 
paragraph  (9)  of  this  paragraph. 

i6)  Emergency  exits  including  doors 
and  /Ire  escapes — (li  Opening.  Doors 
sliall  not  open  directly  on  or  block  a 
(light  of  stairs,  and  shall  swing  in  the 
direction  of  exit  traveL 
(U)  tdentiflcatton.  Exits  shall  *be  lo¬ 
cated  and  ideiiUhed  m  a  manner  that  af¬ 
fords  ready  exit  from  all  work  areas. 

(lii)  &'u7lngin(;  doors.  All  swinging 
doors  shall  be  provided  with  windows; 
witn  one  window  for  each  section  of 
double  swinging  doors.  Such  windows 
shall  be  of  &iiatten>roof  or  safety  glass 
unless  otherwise  protected  against  break¬ 
age. 

uv)  Sliding  doors.  Where  sliding  doors 
are  used  as  exits,  an  inner  door  shall  be 


cut  Inside  each  of  the  main  doors  and 
arranged  to  open  outward 

(V)  Barriers  and  warning  signs.  Where 
a  doorway  opens  upon  a  railroad  Crack 
or  upon  a  tramway  or  dock  over  which 
vehicles  travel,  a  barrier  or  other  warn¬ 
ing  device  shall  be  placed  to  prevent 
workmen  from  stepping  Into  moving 
tr^c. 

£T)  Air  requirements.  Ventilation  shall 
be  provided  to  supply  adequ.ite  fresh 
healthful  air  to  rooms,  buildings,  and 
w'ork  areaH 

(8)  VaTs  and  tanks.  All  open  vats  and 
tanks  Into  which  workmen  could  fall 
shidl  be  guarded. 

(9)  Lighting — (1>  Adequacy.  Illumi¬ 
nation  shall  be  provided  and  designed  to 
supply  adequate  general  and  local  light¬ 
ing  to  rooms,  buildings,  and  w’ork  areas 
during  the  Ume  of  use. 

(U)  Effectiveness.  Factors  upon  which 
the  adequacy  and  effectiveness  of  illumi¬ 
nation  will  be  Judged,  include  the  follow¬ 
ing: 

(a)  The  quantity  of  light  in  foot- 
candle  Intensity  shall  be  sufficient  for 
the  work  being  done. 

(b)  The  quality  of  the  light  sliall  be 
such  that  It  IS  free  from  glare,  and  has 
correct  direction,  diffusion,  and  distribu¬ 
tion. 

(c>  Shadows  and  extreme  contrasts 
shall  be  avoided  or  kept  to  a  minimum 

(10)  Ladders.  Ladders  shall  be  in¬ 
stalled  and  maintained  as  specified  in 
9f  1010.25,  1910.26.  and  1910.27. 

(11)  Hazard  marking.  Physical  hazard 
marking  shall  be  as  specified  in  f  1910.144 
of  this  part. 

(12)  Electrical  wiring  and  equipment 

(1)  All  electrical  equipment  should  be 
installed  and  maintained  In  accordance 
with  requirements  specified  in  Subpart 
8  of  this  part. 

(ii)  Repairs.  Electrical  repairs  shall 
be  made  only  by  authorized  and  qualified 
personnel. 

(Ill)  Identification.  Marks  of  Identifi¬ 
cation  on  electrical  equipment  shall  be 
clearly  visible. 

(Iv)  Protective  equipment.  Rubber 
protective  equipment  shall  be  provided 
as  required  by  1 1910.187. 

(v)  Open  switches.  Before  working  on 
electrical  ^ulpment.  switches  shall  be 
open  and  shall  be  tagged,  blocked,  or 
locked  out. 

(vl)  Concealed  conductors.  Where 
electrical  conductors  arc  known  to  be 


'jntil  such  conductors  ate  located 
(y1t>  Ooerlood  relayt.  Overload  relaja 
shall  be  reset  by  authorized  qualtfled 
iwrsonnel  only.  — ...w 

(rlU)  PoMaaewavs  to  vanelt.  Passace- 
ways  to  smteh  centers  or  panels  shall  at 
all  times  be  kept  free  from  obstruetKB 
Not  less  than  3  feet  of  clear  space  shaU 
be  maintained  in  front  of  switch  centers 
or  panels  at  an  times. 

Mx)  Bridplnp  fuses.  Doublin*  or  bridK- 

Ing  fuses  shall  be  prohibited 
(1.1)  ffydroafir  sjistems  Means  shall 
be  provided  to  block,  chain,  or  otherwise 
secure  equipment  normally  supported 
by  hydraulic  pressure  so  as  to  provide  for 
safe  maintenance. 

(14)  LiquefLed  petroleum  pas  storage 
and  handUng.  Storage  and  handling  of 
llquined  petroleum  gas  shall  be  in  ac¬ 
cordance  with  the  requirements  of 
t  1910.110. 

(15)  Oas  pipfnp  and  appliances  All 
gas  piping  and  appliances  itiaU  be  In- 
stalled  to  accordance  with  the  Amertcan 
National  Standard  Recnilrements  for  the 
Installation  of  Oas  Appliances  and  Oas 
Piping  Z31  30— IM4. 

(10)  Flammable  liquids.  Flammable 
liquids  shall  be  stored  and  handled  In  ac¬ 
cordance  with  !  1910.100. 


(t7)  Storage,  handling,  and  use  ol 
chemicals— (U  Threshold  limits  Em- 
Dloyees  shall  not  be  exposed  to  airborne 
concentration  of  toxic  dusts,  fumes 
vapors,  mists  or  gases  that  exceed  the 
threshold  limit  values  set  forth  bv 
I  1910.1000. 

(II)  Profeefire  eqsrtpment  The  use  of 
chemicals  shaU  be  controlled  so  as  to 
protect  employees  from  harmful  expo¬ 
sure  to  toxic  materials  Where  necessary 
employees  shall  be  provided  with  an(i 
required  to  wear  such  protective  equip¬ 
ment  as  will  afford  adequate  protection 
against  harmful  exposure  as  required 
by  Siibpart  I  of  this  part. 

(III)  Open  tur/ace  tank  operations 
Open  surface  tank  operations  shall  con¬ 
form  to  the  requirements  of  I  1910.94(d) 

(18)  Conrepors— (1)  Standards  (Con¬ 
struction.  operaUon.  and  maintenance  ol 
conveyors  shall  be  In  accordance  with 
Amertcan  National  Standard  B20 1— 
1957. 

dir  Guordine  Spiked  live  rolls  shall 
be  guarded. 


(19)  Stationary  tramways  arid  tres- 
t/es  — (I)  Foundations  and  walkunsys 


Tramways  and  trestles  shall  have  stib- 
stantial  mud  sills  or  foundations  which 
shall  be  frequently  Inspected  and  kept 
In  repair.  When  vehldea  are  operated 
on  tramwaya  and  trestles  which  are  naed 
for  foot  passage,  traOc  shall  be  eontroUed 
or  a  walkway  with  standard  hsnHcii.  at 
the  outer  e<lge  and  shear  timber  on  the 
Inrwr  edge  shall  be  provided.  This  walk¬ 
way  shall  be  wide  enough  to  allow  ade¬ 
quate  clearance  to  vehiclea.  When  walk¬ 
ways  cross  over  other  thoroughfares,  they 
shall  be  solidly  fenced  at  the  outer  edge 
to  a  height  of  42  Inches  over  such  thor¬ 
oughfares. 

(II)  ClMrance.  Stationary  tranusays 
and  trestles  shall  have  a  vertical  (denr- 
ance  of  22  feet  over  railroad  rails.  When 
constructed  over  carrier  docks  or  coaik. 
they  shall  have  a  clearance  of  t  feet  above 
the  driver’s  foot  rest  on  the  carrier. 

in  no  event  shall  this  clearance  be  )— ■ 
than  12  feet  from  the  roadway.  In  exist¬ 
ing  (derations  where  It  Is  Impractlcaj 
to  obtain  such  clearance,  telltalea,  elec- 
trlo  signals,  signs  or  other  precautionary 
mea.surev  shall  be  in«t«n»<| 

(20)  Blower,  collecting,  and  exhasist 
systems— it)  Design.  eonstructUm,  and 
matntenanee.  Blower  collecting,  ai^  ex¬ 
haust  systems  should  be  designed,  con¬ 
structed  and  maintained  In  accordance 
with  American  National  Standards  Z33.- 
1 — 1961  (For  the  Installation  of  Blower 
and  Exhaust  Systems  for  Dost,  Btoek. 
and  Vapor  Removal  or  Conveying)  and 
Z12.2— 19«2  (R1969)  (Code  for  the  Pre¬ 
vention  of  Dust  Exploalon  In  Wood¬ 
working  and  Wood  nour  Manufacturing 
Plants). 

(ID  Collecting  systems.  All  mills  con¬ 
taining  one  or  more  machines  that  cre¬ 
ate  dust,  shavings,  chips,  or  silvers  dur¬ 
ing  a  period  of  time  equal  to  or  greater 
than  (me-fourth  of  the  working  day,  shall 
be  equipped  with  a  collecting  system.  It 
may  be  either  continuous  or  autoraattc, 
and  shall  be  of  sufficient  strength  and 
capacity  to  enable  It  to  remove  such 
refuse  from  points  of  operation  aivi  im¬ 
mediate  vtclnitlea  of  machines  and 
work  areas. 

(III)  Exhaust  or  conveyor  systems 
Each  woodworking  machine  that  creates 
dust,  shavings,  chips,  or  silvers  shaU  be 
equipped  with  an  exhaust  or  conveyor 
system  located  and  adjusted  to  remove 
the  maximum  amount  of  refuse  from  the 
point  of  operation  and  Immediate 
vicinity 
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Fw)  Exhaust  pipes  Exhaust  plpea 
imt  be  ol  such  oonstrucUon  end  Inter- 
al  dUnenslooa  as  to  mlnlmlae  the  pos- 
blUty  ol  dooxlng.  They  should  be  ee- 
isslble  for  cleanlnn 

(T)  Dust  chambers.  Exhaust  pipes 
Mil  not  discharge  Into  an  uncoollned 
utside  pile  If  uncontrolled  Or*  or  ex- 
loslon  bazarib  are  created.  They  may 
nipty  mto  settling  or  dust  ehambeie.  de¬ 
igned  to  prevent  the  duel  or  refuse  from 
ntering  any  work  area.  Such  ehambete 
ball  be  constructed  and  operated  to  mln- 
nlie  the  danger  ol  lire  or  dust  exploalon. 

Ivli  Hand  removal  ol  relurn.  Provt- 
lon  for  the  dally  removal  ol  refuse  shall 
«  made  In  ell  operations  not  required 
o  have  an  exhaust  system  or  having  re¬ 
use  too  heavy,  bulky,  or  otherwise  im- 
iultable  to  be  bandied  by  the  exhaust 


system. 

(21)  CWppers— (1)  Wkole-lop  cAfp- 

pers.  The  leed  system  to  the  chipper  ShaU 

be  arranged  so  the  operator  does  not 
sund  In  direct  line  with  the  chipper 
spout  (hopper) .  The  chipper  ipout  shall 
be  enclosed  to  a  height  of  not  leas  than 
36  Inches  from  the  fl(X)r  or  the  operator’s 
platform.  A  safety  belt  and  lifeline  abaU 
be  worn  by  workmen  when  working  at  or 
near  the  spout  unleu  the  spout  la 
guarded.  ’The  lifeline  ahaU  be  short 
enough  to  prevent  workers  from  falling 
into  the  chipper. 

(U)  Hogs.  (0)  Hog  rnBls  shaU  he  eo 
designed  and  arranged  that  from  no 
position  on  the  rim  of  the  chute  shall  the 
dlsunce  to  the  cutter  knives  be  less  than 
40  inches. 

(b)  Bog  feed  chutes  shaU  be  proviiled 
with  suitable  and  approved  baffles,  which 
ShaU  mlnlmlie  material  from  being 
thrown  from  the  mUI. 

(Cl  bnployees  feeding  hog  mUls  shall 
be  provided  with  safety  belts  and  Unei 
unless  guarded. 

(22)  Mechanical  power-transmission 
apparatus  ’The  eonstrucUon.  operation, 
and  maintenance  of  aU  mechanical 
power-transmission  apparatus  shaU  be 
in  accordance  with  the  requirements  of 
:  1910.219. 

•  (23)  Bins,  hxnkers.  hoppers,  and  fuel 
houses — (D  Cuardfnp  Open  bins, 
bunkers,  end  hoppers  whose  upper 
edges  extend  less  than  3  feet  above  work¬ 
ing  level  shall  be  equipped  with  standard 
handrails  and  toe  boards,  or  have  their 
urns  covered  by  e  aubstantlel  grlU  or 
grating  with  openings  smaU  enough  to 
prevent  e  man  from  faUlog  through 


(U>  Vse  of  vheeled  eqUpment  to  load 
bint.  Where  automotive  or  other  wheeled 
equipment  la  used  to  move  materiali  into 
bins,  bunkers,  and  boppera.  adequate 
guard  raUs  shaU  be  mstaUed  along  each 
aide  of  the  runway,  and  a  substantial 
bumper  stop  provided  vriien  neceasary. 

(tui  Exits,  lighting,  and  eatety  de¬ 
vices.  Fuel  houses  and  bins  ahaU  have 
adequate  exits  and  Ugbting.  and  aU 
neceasary  safety  devices  shall  be  pro¬ 
vided  and  ShaU  be  used  by  persons  enter¬ 
ing  these  structurea. 

(tv)  WaUeweys.  Where  needed,  fud 
houses  end  bins  shall  have  a  standard 
railed  platform  or  walkway  near  the  lop. 

<24)  Ropes,  cables.  sUnpa,  end  cholns — 
(t)  Sale  usage.  Rop^  cables,  slings,  and 
chains  ahaU  be  used  tn  accordance  with 
safe  use  practices  recommended  by  the 
manufacturer  or  within  safe  limits 
reimminended  by  the  equipment  manu¬ 
facturer  when  used  In  conjunction 
with  It. 

<U)  Hooks.  No  open  hook  ahaU  be  used 
In  rigging  to  lift  any  load  where  there 
Is  hazard  from  reUevlng  the  tension  on 
the  hook  from  the  load  or  hocA  catching 
or  fouiiiis. 

(Ill)  Work  by  qualified  persons.  In* 
stnUntion.  Inspection,  maintenance,  re* 
pair,  and  testing  of  ropes,  cables,  slings, 
and  chains  shall  be  done  only  by  persons 
qualified  to  do  such  work. 

(iv>  Slings.  (a>  Slings  and  their  fit* 
tings  and  fastenings,  when  in  use.  shall 
be  Inspected  dally  for  evidence  of  over* 
loading,  excessive  wear,  or  damage. 
BUngs  found  to  be  defective  shall  be 
removed  from  service. 

(b>  Proper  storage  shaU  be  provided 
for  slings  while  not  in  use. 

(c)  Suitable  protection  shall  be  pro* 
vlded  between  the  sling  and  sharp  un¬ 
yielding  surfaces  of  the  load  to  be  lifted 
(V)  Ropes  or  cables.  (O)  Wire  rope  or 
cable  shall  be  Inspected  when  installed 
and  once  each  week  thereafter,  when  tn 
use.  It  shall  be  removed  from  hoisting  or 
ioad*carrying  service  when  kinked  or 
when  one  of  the  following  conditions 
exists: 

(i)  When  three  broken  wires  are 
found  in  one  lay  of  6  by  6  wire  rope. 

(3>  When  sU  broken  wires  are  found 
in  one  lay  of  $  by  It  wire  rope. 

(J)  When  nine  broken  wires  are  found 
in  one  lay  of  8  by  87  wire  rope. 

(8)  When  eight  broken  wires  are 
found  in  one  lay  of  S  by  19  wire  rope. 

(5)  When  marked  corrosion  appears 
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(ff)  Wire  rope  of  a  type  not  described 
herein  shall  be  removed  from  service 
when  4  pMceot  of  tht  total  Qumb«  of 
wires  composing  such  rope  are  found  to 
be  broken  m  one  lay. 

<b>  Wire  rope  removed  fnmi  servlee 
due  to  defects  shall  be  plainly  marked 
or  identified  as  being  unfit  for  further 
use  on  cranes,  hoists,  and  other  load* 
carrying  devices. 

(c>  The  ratio  between  the  rope  dlame* 
ter  and  the  drum,  block,  sheave,  or  pulley 
tread  diameter  shall  be  such  that  the 
rope  will  adjust  Itself  to  the  bend  with* 
out  exesslve  wear,  deformation,  or  tn* 
Jiuy.  In  no  case  shall  the  safe  value  of 
drums,  blocks,  sheaves,  or  pulleys  be  re* 
duc^  when  replacing  such  Items  unless 
compensating  changes  are  made  for  rope 
used  and  for  safe  loading  limits. 

(vl)  Drums,  sheaves,  and  puUeys. 
Dnuns,  sheaves,  and  pulleys  shall  be 
smooth  and  free  from  surface  defects 
liable  to  injure  rope.  Drums,  sheaves,  ot 
pulleys  having  eccentric  bores  or  cracked 
nubs,  spokes,  or  fiaoges  shall  be  removed 
from  service. 

(vll)  Consiectums.  Connections,  fit* 
tings,  fastenings,  and  other  parts  used 
In  connscUoo  with  ropes  and  cables  shall 
be  of  good  quality  and  of  proper  size 
and  strength,  and  shall  be  Installed  In 
accordance  with  the  manufacturer's 
recommendations 

(vlU)  Socketing,  tplictug.  and  seizlnq. 
(fl)  Socketing,  splicing,  and  seizing  of 
cables  shall  be  performed  only  by  quail* 
fled  persons. 

(b>  AU  eye  splices  shall  be  made  In  an 
approved  manner  and  wire  rope  thimbles 
of  proper  shall  be  fitted  In  the  eye. 
except  that  in  slings  the  use  of  thimbles 
shall  be  ot^onal. 

(e)  Wire  rope  clips  atuched  with 
U-bolts  shall  have  these  bolts  on  the  dead 
or  short  end  of  the  rope.  The  U-bolt  nuts 
shall  be  reUghtened  immediately  after 
Initial  load  carrying  use  and  at  frequent 
intervals  thereafter 

(d)  When  a  wedge  socket-type  fasten¬ 
ing  is  used,  the  dead  or  short  end  of  the 
cable  shaU  be  clipped  with  a  U-boU  or 
otherwise  made  secure  against  loosening. 

(S)  Fittings.  Hooks,  shackles,  rings, 
pad  eyes,  and  other  fittings  that  show 
excessive  wear  or  that  have  been  bent, 
twisted,  or  otherwise  damaged  shaU  be 
removed  from  service. 

(/)  Rtinnlnp  tines.  Running  lines  of 
hoisting  equipment  located  within  8  feet 
6  inches  of  the  ground  or  working  level 


ShaU  be  boxed  off  or  otherwise  guarded, 
or  the  operating  area  shaU  be  restricted 

<g)  Number  of  wraps  on  drum.  There 
ShaU  be  not  lest  than  two  fuU  wraps  of 
hoisting  cable  on  the  drum  of  cranes  and 
hoists  at  aU  times  of  operation. 

(A)  Drum  flanges.  Drums  shaU  have  a 
flange  at  each  end  to  prevent  the  cable 
from  sUpplng  off. 

<f)  Sheave  guards.  Bottom  sheaves 
ShaU  be  protected  by  close  fitting  guards 
to  prevent  cable  from  Jumping  the 
sheave. 

(^)  Preventing  abrasion.  The  reeving 
of  a  rope  shall  be  so  arranged  as  to  mini¬ 
mize  chafing  or  abraolng  while  in  use. 

(lx>  Chains,  (a)  Chains  used  In  load 
carrying  serviee  shaU  be  inspected  before 
Initial  use  and  weekly  thereafter. 

(b>  Chain  shaU  be  normalized  or  an¬ 
nealed  periodlcaUy  as  recommended  by 
the  manufacturer. 

(e>  If  at  any  time  any  3-fooi  length 
of  chain  Is  found  to  have  stretched  one* 
third  the  length  of  a  link  It  shaU  be 
discarded. 

(d>  Bolts  or  nails  shaU  not  be  placed 
between  two  links  to  shorten  or  Join 
chains. 

(e)  Broken  chains  sbaU  not  be  spliced 
by  inserting  a  bolt  between  two  with 
tte  head  of  tbs  bolt  and  nut  sustaining 
the  load,  or  by  passing  one  link  through 
another  and  inserting  a  bolt  or  nail  to 
hold  It. 

(z)  Fiber  rope,  (a)  Frozen  fiber  rope 
shaU  not  be  used  in  load  carrying  service. 

(b>  Fiber  rope  that  has  been  8iU>Jected 
to  acid  or  excessive  beat  shaU  not  be  used 
for  load  carrying  purposes. 

(c)  Fiber  rope  shaU  be  protected  from 
abrasion  by  padding  where  ii  is  fastened 
or  drawn  over  square  comers  or  sham 
or  rough  surfaces. 

(25)  IReservedl 

(26)  Mechanical  stackers  and  unstack¬ 
ers — (1)  PowerrntraTismistion  apparatus. 
Stackers  and  uostackers,  shaU  have  aU 
gears,  sprockets,  chains,  belt  drives,  and 
other  power  transmission  appantUis 
guarded  as  specified  In  f  1910^19. 

<U>  Lumber  UfUng  devices.  Lumber 
lifting  devices  on  aU  stackers  shsUl  be 
designed  and  arranged  so  as  to 
the  posstbiUty  of  lumber  failing  from 
such  devices. 

<1U)  Blocking  hoisting  platform.  Means 
ShaU  be  provided  to  positively  block  the 
hoisting  platform  when  employees  must 
go  beneath  the  stacker  or  unstacker 
hoist. 


FEDERAL  REGISTER,  VOL.  42,  NO.  239 — TUESDAY,  DECEMBER  13,  19^7 


62858 


RULES  AND  REGULATIONS 


Chopl«r  XVII — OccupoHonol  Safely  ond  Health  Admin.  S  1910.S6»  1 1910.165  Tide  19 _ Labor 


<lv>  Identifvino  controls  Every  manu- 
aUr  operated  control  ftwiUTi  shall  be 
properly  IdenU^ed  and  so  located  as  to 
be  readUy  accessible  to  the  operator. 

(V)  Locking  mcin  control  twitches 
Main  control  s«itches  shall  be  so  de¬ 
sisted  tr-at  they  can  be  locked  Id  tbe 
open  position. 

(vl)  Ouarding  side  oveningt.  The 
noistwsy  side  openinss  at  the  top  level 
o^  the  stacker  and  unstacker  shall  be  pro¬ 
tected  by  enclosures  of  standard  ralimga. 

(vui  Gtuirdinp  ftoutu>oy  opeatnps. 
When  the  hoist  platform  or  wg  of  the 
load  IS  below  the  workitig  platloiin,  the 
hoistway  openings  shall  be  guarded. 

(▼ui*  Guarding  tower  landing  area. 
rbe  lower  lending  area  of  stackers  and 
imstarkers  shall  be  guarded  by  enclo- 
surea  that  prevent  entrance  to  the  area 
or  pit  oeiew  the  hoist  platform.  En- 
trancea  should  be  protected  by  electri¬ 
cally  interlocked  gates  which,  when  open, 
will  disconnect  the  power  and  set  the 
hoist  brakes  When  tne  interlock  Is  not 
in.'''ailed.  other  positive  means  of  pro- 
let.. >ng  the  entrance  shall  be  provided 
ix'  /aApettion  Every  stacker  and  un- 
biacke*-  shall  be  inspeciecl  at  (lequent 
ir.Le.vals  and  all  defective  parts  shall  be 
im:..<-.oiately'  repaired  or  replaced. 

<x)  Cleontng  ptfs  Safe  means  of  en¬ 
trance  and  exit  shall  be  provided  to  per- 
out  Cleaning  of  pits. 

(xli  Preventing  entry  to  hazardous 
ireo  Wliere  the  return  of  trucks  from 
unsiacker  to  stacker  Is  by  mechanical 
power  or  gravity,  adeouate  slgna.  warn¬ 
ing  devices,  or  barviers  shall  be  erected 
u>  prevent  entry  into  the  haaardous  area. 

(27>  Lurrtber  pdmg  and  storage — (1) 
Pile  foundations.  In  stacking  units  of 
lumber,  pile  foundations  shall  be  de¬ 
signed  and  arranged  to  support  maxi¬ 
mum  loads  without  sinking,  sagging,  or 
permitting  the  piles  to  topple.  In  unit 
package  piles,  subslantiaJ  boi:.ters  or  unit 
separators  shall  be  placed  between  each 
package  directly  over  the  stickers. 

(U)  Stocking  dissimilar  unit  packages. 
Long  units  of  lumber  shall  not  be  stacked 
upon  shorter  packages  except  where  a 
stable  pile  can  be  made  with  the  use  of 
package  separators. 

(Uii  Unstable  piles  Plies  of  lumber 
which  have  become  unstable  shall  be  im- 
mediaiely  made  safe,  or  the  area  mto 
which  they  might  fall  shall  be  fenced  or 
barricaded  and  employees  prohibited 
from  entering  it. 


(Iv)  Stickers  Unit  packages  of  lumber 
shall  be  provided  with  stickers  as  neces¬ 
sary  to  insure  stability  under  oidlnoir 
operataig  condiuons. 

(V)  Sticker  alignment.  Stickers  shall 
extend  the  full  width  of  the  package, 
shall  be  uniformly  spaced,  and  be 
aligned  one  above  the  other.  Stickers  may 
be  lapped  with  a  minimum  overlapping 
of  12  inches.  Stickers  shall  not  protrude 
more  than  2  inches  beyond  the  sides  of 
the  package. 

<vl>  Pile  height.  The  height  of  unit 
package  plies  shall  be  dependent  on  the 
dimensions  of  the  packages  shall  be 
such  as  to  provide  stability  under  normal 
operating  conditions.  Adjacent  lumber 
piles  may  be  tied  together  with  separa¬ 
tors  to  increase  stability. 

(28)  Lumber  loading.  Loads  shaQ  be 
built  and  secured  to  Insure  stability  in 
transit 

(28i  Burners — (1)  Ovgfag.  If  the 
burner  stock  is  not  self -supporting.  It 
siliail  be  guyed  or  otherwise  supported. 

(U)  Aunipoy  The  conveyor  runway  to 
the  burner  shall  be  equipped  with  a 
standard  handrail  If  the  nmway  croasea 
a  roadway  oi  thoroughfare,  standard  toe 
boards  shall  be  provided  in  additlcm. 

(301  Vehicles— li)  Scope  Vehlclea 
shall  include  all  mobile  equipment  nor¬ 
mally  used  in  sawmill,  planing  mill,  stor¬ 
age,  shipping,  and  yard  operations. 

<U)  Wamsng  signals  end  spark  or- 
restors  All  vehicles  shall  be  equipped 
with  audible  warning  signals  and  whoe 
practicable  shall  have  spark  arrestors. 

<Ui)  Lights  All  vehicles  operated  in 
the  dark  or  in  poorly  lighted  areas  sh^ 
be  equipped  with  head  and  tall  lights. 

(Iv)  Overhead  guard.  Ah  vehicles 
operated  In  areas  where  overhead  hos- 
ards  exist  ahaU  be  equipped  with  an  ap¬ 
proved  overhead  guard.  See  American 
National  Standard  Safety  Code  for 
Powdered  Industrial  Truexs.  BS6  1 — IMO. 

(VI  Platform  guard.  Wnere  the  (iter¬ 
ator  Is  exposed  to  hasard  from  baciong 
the  vehicle  Into  objects,  on  approved 
platform  guard  shall  be  provided  and  so 
arranged  as  to  not  Impe^  exit  (rf  driver 
from  vehicle. 

(vl)  Exposed  parts.  Vehicle  flywheels, 
gears,  sprockets,  chains,  eueor  points, 
and  other  exposed  parts  constituting  a 
hazard  to  the  operator  or  other  persruis 
shall  be  guarded  in  accordance  with  the 
requirements  of  |  1910.319 

(vil)  Operation  in  buildings.  Vehicles 
powered  by  Internal  combustion  engines 


shah  not  operate  In  buhdings  unless  the 
buildings  are  adequately  ventilated. 

(vUi)  Load  limits.  No  vehicle  rhoU  be 
operated  with  loads  exceeding  its  safe 
capacity. 

(tx)  Brakes  Ah  vehlclea  ahoh  be 
equipped  with  brakes  copaole  of  holding 
and  ccmtrolling  the  vehicle  and  copooty 
icMid  upon  any  Incline  or  grade  ovor 
which  they  may  be  operated. 

(z)  Lift  trucks.  Lift  trucks  shah  be 
designed,  ccmstructed.  maintained,  and 
operated  In  accordance  with  tha  require¬ 
ments  of  I  1910.178. 

<xl>  Carriers,  (a)  Carriers  be  so 
designed  and  constructed  that  the  oper¬ 
ator's  field  of  vision  shoU  not  be  un- 
neceasonly  restricted. 

(b)  Carriers  ahah  be  provided  with  an 
access  ladder  or  equivalent. 

(zU)  Lumber  hauling  trucks,  (a)  On 
trucks  where  movement  of  load  on  stop¬ 
ping  would  endanger  the  (gierator,  a 
suMtantial  bulkhead  shah  be  Installed 
behind  the  operator’s  seat.  This  ahah 
extend  to  tlie  top  of  the  operators 
oompartment. 

(b)  Stakes,  stake  pockets,  rocks. 
ttgLtcners.  and  binders  shah  provide 
adequate  means  to  secure  the  load 
ogalnsi-  any  movement  during  transit. 

(c)  Where  rollers  are  used,  at  least 
two  shall  be  equipped  with  locks  which 
shall  be  locked  when  supporting  loads 
during  transit. 

(31)  Traffic  control  and  flow — (1) 
Hazardous  crossings.  Railroad  tracks 
and  other  hazardous  crooslngs  shall  be 
plainly  posted  and  appropriate  traffle 
control  devices  ( American  National 
Standard  D8 1^1967  for  Railroad- 
Highway  Grade  Crossing  Protection) 
should  be  utilized. 

<ll)  Restricted  overhead  clearance.  Ah 
areas  of  restricted  side  or  overhead  Clear¬ 
ance  shall  be  plainly  marked. 

(Ill)  Pickup  and  unloading  points 
Pickup  and  unloading  poinu  and  paths 
for  lumber  packages  oo  conveyews 
iransfers  and  other  areas  where  accu¬ 
rate  spotting  Is  required,  shall  be  pi^miy 
marked  and  wheel  stops  provided  where 
necessary. 

(Iv)  Aisles,  passageways,  and  road- 
ways.  Aisles,  passageways,  and  roadways 
shall  be  sufBciently  wide  to  provide  safe 
side  clearance.  One-way  aisles  may  be 
used  for  two-way  traffle  if  suitable  turn¬ 
outs  are  provided. 

(d>  Log  handling,  sorting,  and  stor¬ 
age — (1)  Log  unloading  methods,  equip- 
ment,  and  faciUttes — <1)  Unloading 


methods,  (a)  Stakes  and  ehocks  whl^ 
trip  shah  be  constructed  In  such  man¬ 
ner  that  the  tripptiig  mechanism  that 
releases  the  stoke  or  chocks  ia  acUvotsd 
at  the  opposite  side  of  the  load  beinf 
tripped. 

(b)  Binders  cm  logs  shall  not  be  re¬ 
leased  prior  to  securing  with  nnifto/ting 
Unas  or  other  unloading  device. 

(c>  Binders  shaU  be  released  only  from 
the  side  on  which  the  unloader  operates, 
except  When  released  by  remote  control 
devices  or  except  when  person  making 
release  Is  protected  by  rocks  or  stan¬ 
chions  or  other  equivalent  means. 

<d)  Loads  on  which  a  binder  la  fouled 
by  the  unloading  machine  shall  have  on 
extra  binder  or  metoi  bond  of  equal 
strength  placed  around  the  load,  or  the 
load  aholl  be  otherwise  secured  so  the 
fotued  binder  can  be  safely  removed. 

<U)  Unloading  equipment  and  facili¬ 
ties  (a)  Machines  used  for  hoisting,  un¬ 
loading,  or  lowering  logs  shall  be  equipped 
with  brakes  capable  of  controlling  or 
holding  the  maximum  load  in  midair 
<b)  Hie  U fling  cylinders  of  all  hydrmu- 
UcoUy  operated  log  handling  machlnee 
shaU  be  equipped  with  a  positive  device 
for  preventing  the  uncontrolled  lowering 
of  the  load  or  forks  in  cose  of  a  failure  In 
the  hydraulic  system. 

<c)  A  limit  switch  shall  be  instaUed  oo 
powered  log  handling  machines  to  pre¬ 
vent  the  lift  arms  from  traveling  too  far 
in  the  event  the  control  switch  Is  not 
released  In  time. 

(tf)  When  forkllft-type  machines  are 
used  to  load  trailers,  a  means  of  securing 
the  loading  attachment  to  the  fork 
be  Installed  and  used. 

(e)  A-frames  and  similar  log  unload¬ 
ing  devices  shall  have  adequate  height  to 
provide  safe  clearance  for  swinging  loculs 
and  to  provide  for  adequate  crotch  luy^ 
and  spreader  bar  devices. 

</)  tx>g  handling  machines  used  to 
stack  logs  or  lift  loads  above  operator's 
head  shall  be  equipped  with  ad^uate 
overhead  protection. 

(g)  All  mobUe  log  handling  machines 
shall  be  equipped  with  headlights  and 
backup  lights. 

(A)  Unloading  devices  shall  be 
equipped  with  a  horn  or  other  plainly 
audible  signaling  device. 

(<>  Movement  of  unloading  equipment 
shall  be  coordinated  by  audible  or  haiwj 
signals  when  operator’s  vision  Is  Impaired 
or  operating  In  the  vicinity  oi  other 
employees. 
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(f)  Wood  pike  poles  shall  be  made  of 
straight-grained,  select  material.  Metal 
or  conductive  pike  poles  shall  not  be 
used  around  exposed  energised  electrical 
conductors.  DefecUve.  blunt,  or  dull  pike 
poies  shall  not  be  used. 

i2)  Log  unloading  ond  storage  areas — 

(1)  Oeneral.  (a)  Log  dumps,  booms, 
ponds,  or  storage  areas  used  at  night 
shall  be  lUumlnaied  in  accordance  with 
the  requirements  of  American  National 
SUndard  All. 1—1965  <R-1970)  Stand¬ 
ard  Practice  for  Industrial  Lighting. 

(b)  Log  unloading  areas  shall  be  ar¬ 
ranged  and  maintained  to  provide  a  safe 
working  area. 

(c)  Where  skids  are  used,  space  ade¬ 
quate  to  clear  a  man's  body  shall  be 
maintained  between  the  top  of  the  skids 
and  the  ground. 

(d)  Signs  prohibiting  unauthorized 
foot  or  vehicle  traffic  in  log  unloading 
and  storage  areas  snail  be  posted 

(11)  Water  lop  dumps,  (a)  Ungrounded 
electrically  powered  hoists  using  hand¬ 
held  remote  control  m  grounded  loca¬ 
tions.  such  08  log  dumps  or  mill  log  lifts, 
shall  be  actuated  by  drculU  operating 
at  less  than  50  volts  to  ground. 

<b)  Roadbeds  at  log  damps  shall  be 
(rf  sufficient  width  and  evenness  to  insure 
safe  operatioD  of  equipment. 

(e)  An  adequate  brow  tog  or  skid  Um¬ 
bers  or  the  equivalent  shall  be  provided 
wnere  necessary.  Roilrood-type  dumps, 
when  located  where  logs  are  dumped  di¬ 
rectly  Into  water  or  where  entire  loads 
are  lifted  from  vehicle,  may  be  exempted 
providing  such  practice  docs  not  create 
a  hazardous  exposure  of  personnel  or 
equipment. 

(d)  Unloading  lines  shall  be  arranged 
so  that  It  is  not  neceesary  for  the  em¬ 
ployees  to  attach  them  from  the  pond  or 
dump  aide  of  the  load  except  when  entire 
loads  ore  lifted  from  the  log-transporting 
vehi^. 

(e)  Unloading  tines,  crotch  lines,  or 
equally  effective  means  shall  be  arranged 
and  used  In  a  manner  to  minimise  the 
pQOslbUity  of  any  log  from  swinging  or 
roiling  bock. 

(/I  When  logs  ore  unloaded  with 
peavys  or  similar  manual  methods, 
means  shall  be  provided  and  used  that 
enll  minimize  the  danger  from  rolling  or 
swinging  logs. 

(p)  Guardrails  walkways,  and  stand¬ 
ard  handrails  shall  be  Installed 

(h)  Ar^roved  life  rings  (see:  46  CFR 
160  099  and  46  CFR  160  050)  with  line 


attached  and  maintained  to  retain  buoy¬ 
ancy  shall  be  provided. 

(Ill)  Log  booms  and  ponds.  (a>  Walk¬ 
ways  and  floats  shall  be  installed  and 
securely  anchored  to  provide  adequate 
passageway  for  employees. 

(b)  Ail  regular  boom  sticks  and  foot 
logs  shall  be  reasonably  straight,  with 
no  protruding  knots  and  bark,  and  shall 
be  capable  of  supporting,  above  the 
water  line  at  either  end.  the  weight  of 
on  employee  and  equipment. 

1C)  Permanent  coble  awlfters  shall  be 
so  arranged  that  It  will  not  be  necessary 
to  roU  bomn  sticks  in  order  to  attach  or 
detach  them. 

(d)  Periodic  Inspection  of  caUe  or 
dogging  lines  shall  be  mode  to  deter¬ 
mine  when  repair  or  removal  from  aerv- 
lee  Is  necessary. 

(e)  The  bonks  of  the  log  pond  In  the 
vicinity  of  the  log  haul  shall  be  rein¬ 
forced  to  prevent  caving  In. 

(/)  Artiflclol  log  ponds  shall  be 
drained,  cleaned,  and  refilled  when  un¬ 
healthy  stagnation  or  pollution  occurs. 

(p)  Employees  whose  duties  require 
them  to  work  from  boats,  floating  logs 
boom  sticks,  or  walkways  along  or  on 
water  shall  be  provided  with  and  shall 
wear  appropriate  buoyant  devices  while 
performing  such  duties. 

(A)  Stiff  booms  shall  be  two  float  logs 
wide  secured  by  boom  chains  or  other 
connecting  devices,  and  of  a  width  ade¬ 
quate  for  the  working  needs.  Walking 
surfaces  shall  be  free  of  loose  material 
and  maintained  In  good  repair. 

(i)  BcKxn  sticks  shall  be  fastened  to¬ 
gether  with  adequate  croastiee  or  cou¬ 
plings. 

(f)  noatlng  donkeys  or  other  power- 
driven  machinery  used  on  booms  shall 
be  placed  on  a  raft  or  float  with  enough 
buoyancy  to  keep  the  deck  well  above 
water. 

(fc)  Ail  sorting  gaps  shall  have  a  sub¬ 
stantial  stiff  boom  on  each  side. 

(iv)  Pond  boots  and  rafts.  The  ap¬ 
plicable  provisions  of  the  Standard  for 
Pire  Protection  for  Motorcraft,  NFPA 
No  302 — 1966,  shall  be  complied  with. 

(0)  Decks  of  pond  boats  shall  be  cov¬ 
ered  with  Donsllp  material. 

<b>  Powered  pond  boats,  or  rafts  shall 
be  provided  with  at  least  one  approved 
fire  extinguisher,  and  one  lifering  with 
line  attached. 

(c>  Boat  fuel  shall  be  transported  and 
stored  In  approved  safety  containers 
(Underwriters'  Laboratories,  Inc  ). 


(d)  Inspection,  maintenance,  and 
venUlatimi  ol  the  bilge  area  shall  be  pro¬ 
vided  to  prevent  occumulatlcm  of  highly 
combustible  materials. 

(e)  Adequate  ventilation  shall  be  pro¬ 
vided  for  the  cabin  area  on  enclosed 
cabin-type  boata  to  prevent  accumula¬ 
tion  of  harmful  goaes  or  vapors. 

(v)  Dry  deck  storage,  (g)  Dry  deck 
storage  areas  shall  be  kept  orderly  and 
shall  be  maintained  In  a  condition  which 
Is  conducive  to  safe  operation  of  mobile 
equipment. 

(b)  Logs  shall  be  stored  in  a  safe  and 
orderly  manner,  and  noways  and  traf¬ 
fic  lanes  sliall  be  maintained  at  a  width 
adequate  for  safe  travel  of  log  handling 
equipment. 

(c)  Logs  shall  be  arranged  to  mini¬ 
mize  the  chance  of  accidentally  rolling 
from  the  deck. 

(vl)  Log  Aoidt  and  slips,  (a)  Walk¬ 
ways  along  log  hauls  shall  have  a  stand¬ 
ard  handrail  on  the  outer  edge,  and 
cleats  or  other  means  to  assure  adequate 
footing  and  enable  employees  to  walk 
clear  of  the  log  chute. 

<b)  Log  haul  bull  chains  or  cable  shall 
be  designed,  installed,  and  malnUlned 
to  provide  adequate  safety  for  the  work 
need. 

(c)  Log  haul  gear  and  bull  chain  drive 
mechanism  shall  be  guarded. 

(d)  Substantial  troughs  for  the  return 
strand  of  log  haul  chains  shall  be  pro¬ 
vided  over  passageways. 

(e)  Log  haul  controls  shall  be  located 
and  identified  to  operate  from  a  poaiuon 
where  the  operator  will,  at  oU  times,  be 
in  the  clear  of  logs,  machinery,  iin^.  and 
rigging.  In  operations  where  control  Is 
by  lever  exposed  to  incoming  logs,  the 
lever  shall  be  arranged  to  opeiate  the 
log  haul  only  when  moved  towa^  the 
log  slip  or  toward  the  log  pond. 

(/)  A  positive  stop  shall  be  Installed 
on  all  log  hauls  to  prevent  logs  from 
traveling  too  far  ahead  In  the  mill. 

(pt  Overhead  protection  shall  be  pro¬ 
vided  for  employees  working  below  logs 
being  moved  to  the  log  deck. 

(A)  Log  wells  shall  be  provided  with 
safeguards  to  minimize  the  poselblllty  of 
logs  rolling  bock  Into  well  from  log  deck. 

($)  Logdfoeks — (1)  Access.  Safe  access 
to  the  he^  rig  shall  be  provided. 

(11)  ^ops.  Log  decks  shall  be  provided 
witli  adequate  stops,  chains,  or  other 
ssifeguards  to  prevent  logs  from  rolling 
down  the  deck  onto  the  carriage  or  Its 
nmway. 


(Ill)  Barricade.  A  barricade  or  other 
positive  stop  of  sufficient  strength  to  stop 
any  log  shall  be  erected  between  the 
sawyer  8  stand  and  the  log  deck. 

(lv>  Loose  chains.  Loose  chains  from 
overhead  canting  devices  or  other  equip¬ 
ment  shall  not  be  sdlowed  to  bang  over 
the  log  deck  m  such  manner  as  to  strike 
employees. 

(v>  Swing  saws.  Swing  saws  on  log 
decks  shall  be  equipped  with  a  barricade 
and  stops  for  protection  of  employees 
who  may  be  on  the  opposite  side  of  the 
log  haul  chute. 

(vt)  Drag  taws.  Where  reciprocating 
log  cutoff  saws  (drag  saws)  are  pro¬ 
vided,  they  shall  not  project  Into  walk- 
«’ay  or  aisle. 

(vU )  Clrcufar  cutoff  saws.  Circular  log 
bucking  or  cutoff  saws  shall  be  so  located 
and  guarded  as  to  allow  safe  entrance 
to  and  exit  from  the  building. 

(viil)  Entrance  doorway.  Where  the 
cutoff  saw  partially  blocks  the  entrance 
from  the  log  haul  runway,  the  entrance 
shall  be  guarded. 

(4)  AfecAanicol  barkers— (1)  Rotary 
barkers.  RoUry  barking  devices  shall  be 
so  guarded  as  to  proteev  employees  from 
flying  chips,  bark,  or  other  extraneous 
material. 

(II)  Elevating  ramp.  If  an  elevating 
ramp  or  gate  Is  used,  it  shall  be  provided 
with  a  safety  chain,  hook,  or  other  means 
of  suspension  while  employees  ore 
underneath. 

(III)  Area  around  barkers.  The  haz¬ 
ardous  area  around  ring  barkers  and 
their  conveyors  shall  be  fenced  off  or 
posted  as  a  prohibited  area  for  unau¬ 
thorised  persons. 

(iv)  Enclosing  hydraulic  barkers.  Hy¬ 
draulic  barkers  shall  be  enclosed  with 
strong  baffles  at  the  Inlet  and  outlet.  The 
operator  shall  be  protected  by  adequate 
safety  glass  or  equivalent. 

(V)  Holddown  rolls.  Holddown  rolls 
shall  be  Insuiled  at  the  Infeed  and  out- 
feed  sections  of  mechanical  ring  barkers 
to  control  the  movement  of  logs. 

(e)  Log  breakdovm  and-  related  ma¬ 
chinery  and  facilities — (1)  Log  carriages 
and  carriage  runways — (1)  Bumpers.  A 
sutetantlal  stop  or  bumper  with  ade¬ 
quate  shock-absorptive  qualities  shall  be 
Installed  at  each  end  of  the  carriage 
runway. 

(U)  Footing.  Rider-t3i>e  carriages 
shall  be  flooi^  to  provide  secure  foot¬ 
ing  and  a  firm  working  platform  for  the 
block  setter. 
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(UD  S/ieave  houting  Sheaves  oa  rope* 
driven  carnagee  shah  be  guarded  at  floor 
line  with  subatanual  housings. 

<1T>  Carrtope  control.  A  poeitiTe 
means  shall  be  provided  to  prevent  unin¬ 
tended  movement  oi  the  carriage.  Hiis 
may  involve  a  control  locking  device,  a 
carnage  tie-domi.  or  both. 

iv»  Borriers  and  aramiap  ripns  A  bar¬ 
rier  shall  be  provided  to  prevent  employ¬ 
ees  from  entering  the  space  necessary  for 
travel  of  the  carriage,  with  headbiocks 
fully  receded,  for  the  full  length  and  ex¬ 
treme  ends  of  carriage  runways.  Warn¬ 
ing  signs  shall  be  posted  at  possible  entry 
poinu  to  this  area 

(vt>  Overhead  clearance  n>r  a  rider- 
type  carriage  adequate  overhead  clear 
space  above  the  carnage  deck  shall  be 
provided  Cor  the  full  carnage  runway 
length 

(vU>  Sweepino  devfc€$  Carriage  track 
sweeping  devices  shall  be  used  to  keep 
track  rails  clear  of  debris 
<vltli  Dftgt  tx>ggtng  devices  shall  be 
adequate  to  secure  logs,  cants,  or  boards, 
duruix  sswlng  operations. 

il*  Head  tales— <li  Band  head  taws 
la*  Band  bead  saws  shall  not  be  (grated 
at  speeds  In  excess  of  those  recom¬ 
mended  by  the  manufarturer 

ibi  Band  head  saws  shall  be  thor¬ 
oughly  Iniipected  for  eiwcka.  splits, 
broken  teeth,  and  other  defects.  A  band¬ 
saw  with  a  crack  greater  than  one-tenth 
the  width  of  the  saw  shall  not  be  placed 
In  service  until  width  of  saw  to  reduced  to 
eliminate  crack,  until  cracked  secUon  to 
removed,  or  crack  development  to 
^topped. 

•  c»  Provisions  shall  be  made  for  alert¬ 
ing  and  warning  employees  before  start¬ 
ing  band  head  saws,  and  measures  shall 
be  taken  to  insure  that  all  persons  are  In 
the  clear. 

Ml)  Bandsaw  wheels  «a>  No  bandsaw 
*heel  shall  be  run  at  a  peripheral  speed 
in  excess  of  that  recommended  by  the 
manufacturer  The  manufacturer’s  rec¬ 
ommended  maximum  speed  shall  be 
stamped  in  plainly  legible  figures  on  some 
portion  of  the  wheel 
lb)  Band  head  saw  wheels  shall  be 
subjected  to  monthly  inspections  Hubs. 
sptAes.  rims,  bolts,  and  rivets  shall  be 
thoroughly  examined  in  the  course  of 
such  Inspections.  A  loose  or  damaged 
hub.  a  rim  crack,  or  loose  spokes  shall 
make  the  wheel  unfit  for  service. 

<c)  Bana  wheels  shall  be  completely 
encased  or  guarded,  except  for  a  portluo 
of  the  upper  wheel  Immediately  around 


the  point  where  the  blade  leaves  the 
wheel,  to  permit  operator  to  observe 
movement  of  equipment.  Necessary 
veniilating  and  observation  ports  may  be 
permitted.  Substantial  doors  or  gates  are 
allowed  for  repair,  lubiicatloo.  and  aaw 
changes;  such  doors  or  gates  shall  be 
closed  securely  during  operation.  Band 
head  ligs  shall  be  equipped  with  a  saw 
catcher  or  guard  of  subatanUai 
construcUon. 

MU>  Single  circutar  head  saws,  (a) 
Circular  head  saws  shall  not  be  operated 
at  speeds  m  excess  of  those  specified  by 
the  manufacturer.  Maximum  speed  shall 
be  etched  on  the  aaw. 

<b)  Circular  bead  saws  shall  be 
equipped  with  safety  guides  which  can 
be  readily  adjusted  without  use  of  hand 
tools 

(c)  The  upper  saw  of  a  double  circu¬ 
lar  mill  shall  be  provided  with  a  sub¬ 
stantial  hood  or  guard.  A  screen  or  other 
suitable  device  shall  be  placed  so  aa  to 
protect  the  sawyer  from  flying  particles. 

td)  All  circular  aawmUto  where  live 
rolls  are  na  used  behind  the  head  saw 
shall  be  equipped  with  a  spreader  wheel 
or  sputter. 

Mv)  Twin  circular  head  tawt.  Twin 
circular  head  saw  rigs  such  as  scrag  saws 
shall  meet  the  speclflcatlocs  for  single 
circular  head  saws  In  subdivision  (ill) 
of  this  subparagraph  where  applicable 
<v)  Whole-log  sath  gang  saw*  i Swed¬ 
ish  gangs),  (a)  Cranks,  pitman  rods, 
and  other  moving  parts  shall  be  ade¬ 
quately  guarded 

(b>  Peed  rolls  shall  be  enclosed  by  a 
cover  over  the  top.  front,  and  open  ends 
except  where  guarded  by  lorattcn.  Drive 
mechanism  to  feed  rolls  shall  be  enclosed. 

(e)  Carriage  credles  of  whole-log 
sash  gang  saws  iSwedlsh  gangs) .  «hnii  be 
of  adequate  height  to  prevent  logs  from 
kicking  out  while  i)etng  loaded. 

(3)  Resaws — M)  Band  resaws.  Band 
resaws  shall  meet  the  specifications  for 
band  bead  saws  as  required  by  subpara 
graph  (2)M)  of  this  paragra^ 

(U)  Cfrcvlar  gang  resaws  la)  Banks 
of  circular  gang  resaws  shall  be  guarded 
by  a  hood. 

<b)  Circular  gang  resaws  shall  be  pro¬ 
vided  with  safety  Angers  or  other  aoti- 
tcickback  deiicea. 

<e)  Clrcuier  gang  resaws  shall  not  be 
operated  at  speeds  exceeding  those  rec¬ 
ommended  by  the  manufacturer. 

<d)  Peed  belts  and  drive  pulleys  shall 
be  guarded  In  accordance  with  the  re¬ 
quirements  of  I  1910.319. 


if}  dreuiar  gang  retaw.  except 
•clf-feed  mm  with  •  Un  na  or  wbeal 
»t  back  of  m*.  thaU  be  pnflded  wtth 
spreader*. 

<Ui)  Saih  tana  raawt  Sasb  gan(  re- 
mm  shall  meet  the  mfet;  spuclfleaUau 
of  whole-lot  eaeh  tent  mm  In  accord¬ 
ance  with  the  recutreinente  of  subpata- 
ftraph  (3)  iv)  of  this  paratraph 
(4)  rrtmiiier  tern— <1)  ifaKmwm 
speed.  Trtnuner  mm  shall  not  be  run  at 
peripheral  speed*  in  excem  of  thcee  rec¬ 
ommended  by  the  manufecturer. 

(U)  Overdt.  (a)  Trimmer  mm  .>.*« 
be  fuerded  In  front  by  adequate  baflea  to 
protect  egalnst  flylnt  debm  and  they 
shall  be  aeuurely  belted  to  a  subetanttal 
<»nie.  Tbeae  luarda  for  a  aenea  of  mm 
ahaU  ba  aet  m  clcae  to  the  top  of  the 
trimmer  table  aa  I*  practleal. 

(6)  The  end  mws  on  trtmmera  .hen 
be  guarded. 


(e>  The  rear  of  trimmer  mm  ahall 
have  *  guard  the  full  width  of  the  mm 
and  aa  much  wider  ea  practical. 

(lU)  Safety  stop*.  Automatic  trimmer 
mm  shau  be  pmvlded  with  safety  stop* 
or  hangers  to  prevent  mm  from  dropping 
on  table.  ^ 

<5>  Eigen — (1)  loeatioa.  (o)  Where 
vertical  arbor  edger  mm  are  located 
ahead  of  the  main  mw,  they  ahall  be  so 
guarded  that  an  employee  e«nn/^ 
tact  any  part  of  the  edger  mw  from  hit 
normal  poaltion. 

(bi  Edger*  shall  not  be  located  In  the 
main  nil  case  behind  the  bead  mm. 

(11)  OuanU.  (a)  The  top  and  the 
openings  in  end  and  side  frames  of  edgert 
shall  be  adequately  guarded  and  gear* 
and  chains  shall  be  fully  houaed.  Ouards 
may  be  hinged  or  otherwise  arranged  to 
permit  oiling  and  the  removal  of  mwa. 

(b>  All  edgers  shall  be  equipped  with 
pressure  feed  nils. 


(0)  Ehessure  teed  nlla  on  edgers  shall 
be  guarded  against  accidental  contact. 

<1U)  AitUcickback  deelces.  (a)  Edger* 
shall  be  pnvlded  with  aafety  linger*  or 
other  appnved  method*  of  preventing 
kickback*  or  guarding  against  them.  A 
barricade  In  line  with  the  edger.  If  pnp- 
erly  fenced  oS,  may  be  used  If  safety 
finger*  are  not  feasible  to  tnstelL 
(b>  A  controlling  derloe  shall  be  In- 
steUed  and  located  so  that  the  operator 
can  stop  the  teed  meohanism  without 
releasing  the  tension  of  the  preesun  nQs 

(iv)  Operofliig  speed  of  Uee  roSi.  Uve 

rolls  and  tailing  devices  In  bach  of  edger 


ahaU  operate  at  a  speed  not  lem  Umn  the 
speed  o.' the  odger  teed  ntk. 

(6)  Planer*— (1)  Owords.  (a>  Aa  cM- 
dng  bead*  shall  be  guardaiL 

(b>  Side  head  hoods  shoS  be  of  suA- 
dent  height  to  lafngiierri  m..  liaad 
setscrew. 

(e>  Pressure  teed  nils  and  “pim- 
apples"  shall  be  guarded. 

(d)  Levers  or  eontnlg  shall  be  m 
Arrange  or  guarded  aa  to  taduoe  tht 
possibility  of  accidental  operattoo. 

If)  Dm  ktins  aad  foetutiet— (1)  Jran 
foundation*.  Dry  kiina  ehaU  ba  ~m- 
structed  upon  solid  foundations  to  pre¬ 
vent  tracks  from  sagging. 

(31  PoMapeuays.  A  passageway  shall 
be  pnvlded  to  give  adequate  clearance  on 
at  least  one  side  or  In  the  eanter  of  end- 
pUed  kilns  and  on  two  eldm  of  enm-pUed 
kilns. 

(3)  iioors— (I)  Jfoia  kiln  ioon.  (a) 
Main  kiln  dixirs  shall  be  pnvlil^  with 
a  method  of  holding  them  onen  while 
kiln  la  being  loodeiL 

(bi  Counterweights  on  vertical  Uft 
doors  shall  be  boxed  or  otberwlas 
guarded. 

(e)  Adequate  means  shall  be  provided 
to  firmly  aecun  mam  doora,  when  they 
an  disengaged  from  carrien  aVwi  hug¬ 
er*.  to  prevent  toppling. 

(Ill  dicope  doors,  (a)  If  operating 
procedures  reqtnn  accem  to  vnw^  antis 
shall  be  pnvlded  with  escape  doors  that 
operate  easily  from  the  swing  In 

the  direction  of  exit,  and  are  located  In 
or  near  the  main  door  at  the  end  of  the 
passageway. 

(b>  Escape  doors  shall  be  of  adequate 
height  and  width  to  accommodate  an 
average  size  man. 

(4)  Pits.  Pits  shall  ba  well  ventfloted. 
dramed,  and  lighted,  and  shsn  pa  larga 
enough  to  safely  accommodate  the  kUo 
operator  together  with  operatmg  devlcm 
such  0*  valves,  dampers,  damper  roda 
and  traps. 

(6)  Steam  main*.  AU  hlgh-preaenre 
steam  maina  located  m  or  sii)sss»it  m 
an  operatmg  pit  ehall  be  covered  with 
heat-lnsulatlng  material. 

(A)  Ladders.  A  fixed  ladder,  In  accord¬ 
ance  with  the  requirements  of  I  IPlO.aT 
or  other  adequate  means  shall  be  pro¬ 
vided  to  permit  scceas  to  the  roof.  Where 
control*  and  machinery  are  mounted  on 
the  roof,  a  permanent  stairway  with 
standard  handrail  shaU  be  Installed  In 
accordance  wtth  the  requirements  of 
11910^4. 
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(7)  Chocks.  A  means  shall  be  provided 
fftrr-hocking  or  blocking  cars. 

t8)  Kiln  tender  room.  A  warm  room 
sl^  be  provided  for  kiln  eotpioyeee  to 
stay  in  ijurinx  cold  weather  aftor  leaving 
a  hot  kilnj 

(9)  Jifechanical  eguipment.  All  belts, 
pulleys,  blowers,  and  other  exposed  mov¬ 
ing  equipment  used  in  or  about  kilns 
shall  be  guarded  in  accordance  with  the 
requirements  of  I  1910.319. 

<g)  Personal  protective  equipment. 
TTte  requirements  for  personal  protective 
equipment  specified  In  subpart  1  shall 
be  complied  with. 

(h)  Safutation  refruirements.  The  re¬ 
quirements  of  1 1910.141  shall  govern 
sanitation  practices. 

<n  Fire  protection.  The  requirements 
of  Bubpart  L  of  this  part  shall  be  com¬ 
piled  with  In  providing  the  necessary  Ore 
protection  for  sawmills. 

(j)  Kffeetwe  dates.  (1)  The  provisions 
of  this  1  1910.365  shaD  become  effective 
on  August  27.  1071.  except  as  provided  In 
the  remaining  subparagraphs  of  this 
paragraph. 

(3)  The  following  provisions  shall  be¬ 
come  effe^lve  on  February  15. 1972: 

1 1010.466  (eMl3).  (eXUi.aod  (e)(60)(tv). 

(8)  Notwithstanding  subparmgrapb 

(1).  (3).  or  (4)  of  this  paragraph,  any 
provtsion  In  any  other  paragraph  of  this 
section  which  contains  In  Itself  a  spedfie 
effective  date  or  time  limitation  shall 
become  effective  on  such  date  or  shall 
apply  in  accordance  with  such  llmitaticA. 

(4)  Notwithstanding  anything  In  sub- 
paragraph  (1)  of  this  paragrapb.  If  any 
standard  In  41  CFR  Part  56-304.  other 
than  a  national  consensus  standard 
Incorporated  by  reference  In  I  56-304.3 
fa)(l).  Is  or  becomes  applicable  at  any 
time  to  any  employment  and  place  of 
employment,  by  vl.*%ue  of  the  Walsh- 
Heaiey  Public  Contracts  Act.  or  the  Serv¬ 
ice  Contract  Aet  of  1965.  or  the  National 
Foundation  on  Arts  and  Humanities  Act 
of  1965.  any  corresponding  established 
Federal  standard  In  this  I  1910.365  which 
is  derived  from  41  CFR  Part  56-364  shall 
also  become  effective,  and  shall  be  appli¬ 
cable  to  such  emnioyment  and  place  of 
employment,  on  the  same  date. 

|M  PR  4S903.  June  37.  1074.  M  amended  at 
40  PR  2S073.  lisy  36.  16761 

8  1910.266  PuIpwcMHi  logging. 

<a>  Applicaflon — (1)  OeneraJ.  TTito 
section  applies  to  pulpwood  logging  oper¬ 
ations  Including  but  not  limited  to  the 


operations  of  felling,  limbing,  marking, 
bucking,  loading,  skidding,  prehauling 
and  otiier  operations  associated  with  Che 
preparation  and  movement  of  pulpwood 
timber  from  the  stump  to  the  point  of 
delivery.  The  provisions  of  tills  section 
do  not  apply  to  logging  operations  re¬ 
lating  to  sawlogs.  veneer  bolts,  poles,  pil¬ 
ing  and  other  forest  products. 

(2)  *Standards  incorporated  bp  refer¬ 
ence.  Standards  covering  issues  of  occu¬ 
pational  safety  and  health  which  are  of 
general  application  without  regard  to 
any  specific  Industry  are  Incorporated  by 
reference  In  paragraphs  of  this  section 
and  made  applicable  to  pulpwood  logging. 
All  such  standards  shall  be  construed  ac¬ 
cording  to  the  rules  of  construction  set 
out  in  1 1910.5. 

(b>  De/lfiffiont  appttcoMe  to  this  see- 
tioR-^d)  Arch.  The  term  ‘*arrh’*  means 
an  extension  to  rear  section  of  a  vehicle 
used  In  skidding  used  to  raise  the  for¬ 
ward  part  of  a  load  eJear  of  the  ground. 

(3)  Back  cut  ifelling  cut).  The  term 
"back  cut  ’  means  the  final  cut  In  a  fell¬ 
ing  operation  made  on  the  opposite  side 
from  the  undercut. 

(3)  Backfill.  ’The  term  "backflir* 
means  excavated  material  used  to  build 
up  a  road  higher  than  the  original  level 

<4)  Ballistic  nylon  The  term  "ballistic 
nylon**  means  a  fabric  of  high  tensile 
properties  designed  to  provide  protection 
from  lacerations. 

(5)  Borroic  The  term  "borrow”  means 
road  construction  material  which  to 
taken  to  another  location  for  use.  The 
source  area  Is  called  "borrow  pit.** 

i6>  Buck.  The  term  "buck”  means  the 
process  of  severing  a  tree  into  sections 
(logs  or  bolts). 

(7)  Ckoker.  The  term  “choker”  means 
a  length  of  wire  rope  or  chain  with  a  loop 
or  noose  at  one  end  uned  to  secure  trees 
or  sections  of  trees  for  skidding. 

(8)  Debark  The  term  “debark”  means 
the  action  of  removing  berk  from  trees 
or  sections  of  trees  Debark  generally  de¬ 
notes  mechanical  means  as  oppoeed  to 
manual  peeling.  Synonyms  are  "bark” 
and  “barking”. 

(9)  Fotrlead.  The  term  "falrlead” 
means  an  arrangement  of  horizontal,  and 
sometimes  vertical,  rollers  luually 
mounted  at  the  end  of  an  arch  to  allow 
free  play  of  wire  rope  during  winching 

(10)  Fell  The  term  “fell*’  means  the 
process  of  severing  a  tree  from  the  stump 
so  that  it  drops  to  the  ground.  Note  that 
"fell'*  and  "feller”  are  used  in  this  stand¬ 
ard  The  terms  “fall”  and  “faller”  are 


commonly  used  In  the  Western  United 
States  and  they  have  the  same  owanlng 
as  "fell”  and  'feller". 

(11)  Grade  ftee  slope).  The  term 
“grade”  mearas  the  slope  ^  a  surface  such 
as  a  roadway  Also,  the  elevation  of  a  real 
or  planned  surface  or  structure. 

(13)  Guarded.  The  term  “guarded” 
means  protected  by  a  cover,  shield,  rail, 
or  other  device,  or  by  location,  so  as  to 
reduce  the  probability  of  Injury. 

(13)  Guyline.  The  term  “guyllne** 
means  a  line  used  to  stay  or  support  spar 
trees,  booms,  etc. 

(14)  Landing.  The  term  “'landing** 
means  any  area  where  wood  to  concm- 
trated.  It  to  also  called  “yard.”  ““deck.** 

"brow.” 

(15)  Lodged  tree.  The  term  "lodged 
tree”  means  a  tree  that  has  not  fallen 
to  the  ground  after  being  partly  or  wholly 
separated  from  Its  stump  or  otherwise 
displaced  from  Its  natural  position. 

(16)  Pickaroon.  The  term  "pickaroon** 
means  a  device  with  a  head  similar  to  an 
axe  but  with  a  point  rather  than  a  blade 
mounted  on  the  end  of  a  handle  which 
to  used  to  assist  in  the  lifting  and  pUce- 
ment  of  bolts  of  wood. 

(17)  Prehaul  The  term  “‘prehaul" 
means  the  hauling  of  forest  products  by 
off-the-road  vehicles,  nonhighway  trans¬ 
port.  or  other  movement  prior  to  highway 
or  rail  movanent,  where  the  pulpwood 
travels  clear  of  the  ground  The  term 
"forward”  has  the  same  meaning. 

(18)  Riprap.  The  term  “riprap”  means 
rock,  metal  stripping,  or  wooden  timbers 
used  to  contaiQ  and  stabilize  earth 
embankments  and  fills. 

(19)  Root  wad.  The  term  **root  wad” 
means  the  ball  of  roots  which  extends 
above  ground  level  when  a  tree  U  pushed 
over  by  wind  or  other  means. 

(20)  Sk'd.  The  term  "skid”  means  the 
movement  of  bolts,  logs,  or  trees  by  pull¬ 
ing  or  towing  across  tiie  terrain.  It  may 
be  accomplished  by  a  stationary  ma¬ 
chine.  a  moving  vehicle,  or  animal.  The 
term  Is  also  called  "yarding”.  The 
definitive  feature  Is  contact  between 
the  terrain  and  the  product  during 
movement. 

(21)  Slope  (.see  grade).  Tlie  term 
“slope"  Is  a  term  of  measurement  In  per¬ 
cent  Sind  means  the  increase  In  height 
over  the  distance  measured  An  Increase 
of  1  foot  over  a  dtotance  of  5  feet 
Is  expressed  as  a  20  percent  slope 


(33)  Snag.  The  term  "snag”  means 
any  dead  stimdlng  tree  or  portion  thereof 
remaining  standmg 

(33)  Spring  pole.  The  term  **spi1iig 
pole”  means  a  secUon  of  tree,  sapling, 
limb.  etc.  which  to.  by  virtue  of  Its  ar¬ 
rangement  with  relation  to  other 
mateiiala.  under  teteslon. 

(34)  Undercut.  The  term  **imderciit” 
means  a  notch  cut  in  a  tree  to  guide  the 
tree  in  felling. 

(35)  Widow  maker.  *rhe  term  **wldow 
maker”  means  an  overhanging  limb  or 
secUon  of  tiee  which  could  become  dis¬ 
lodged  and  drop  to  the  ground  (see 
"lodged  tree"). 

(26)  Wood  hook.  The  terms  “wood 
book”  and  "pulp  hook”  mean  a  device  to 
be  held  In  one  hand  which  to  fitted  with 
a  pointed  section.  The  device  to  used  to 
assist  In  the  manual  piling  and  hmyiiing 
of  bolts  of  wood  (see  ^ksu-oon) 

(c)  General  reguirement* — (1)  ClofH- 
tng,  personal  protective  devices,  and  first 
aid. 

(I)  Oloves  shall  be  provided  for  use 
when  working  with  wire  rope  in  any 
form. 

(II)  Safety  boots  or  shoes  (excluding 
low  cut  shoM)  shall  be  provided  In  ac¬ 
cordance  with  American  National  Stand¬ 
ard  for  Men’s  Safety-Toe  Footwear. 
Z41  1—1967. 

(Ul)  Safety  helmets  of  approved  de¬ 
sign  In  accordance  with  American  Na¬ 
tional  Standard  for  Safety  Requirements 
for  Industrial  Read  Protection.  Z89.1— 
1969  shall  be  provided. 

(Iv)  Eye  or  face  protection  In  accord¬ 
ance  with  American  National  Standard 
for  Practice  for  Occupational  and  Edu¬ 
cational  Bye  and  Pace  Protection.  Z87.1— 
1968  shall  be  provided  for  use  where  chips 
and  sawdust  or  flying  particles  are 
present. 

(v>  Dust  masks  in  accordance  with 
American  National  Standard  Practices 
for  Respiratory  Protection  Z88.3 — 1969 
shall  be  provided  for  use  where 
conditions  warrant. 

(vl)  Protection  against  the  effects  of 
noise  exposure  shall  be  provided  whm 
the  sound  levels  exceed  those  shown  In 
Table  0-16  of  1  1910  95  when  measured 
on  the  A  scale  of  a  standard  sound  level 
meter  at  slow  response. 

(vU)  First  aid  kiU  sufficient  for  the 
number  of  employees  shall  be  provided 
at  the  work  site  and  on  all  transport 
vehicles  In  all  areas  where  poisonous 
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•nuket  may  exist,  snake  bite  kits  shall 
be  a  part  of  the  regular  first  aid  equip* 
ment.  First  aid  klU  shall  be  regularly 
Inspected  and  rqilenlshed. 

<2)  HandtooU.  <i>  The  employer  shall 
be  reqioo&ible  for  the  safe  condltimi  of 
tools  when  furnished  by  him  and  user 
Inspect  tool  to  assure  safe 
condition. 

(II)  Handles  shall  be  sound,  straight 
and  tight  fitting. 

(III)  Driven  tools  shall  be  dressed  to 
remove  any  mushrooming 

(Iv)  Cutting  tools  shall  be  kept  sharp 
and  properly  shaped. 

(T>  Wood  books  and  pickarooDS  of 
good  grade  steel  shall  be  used. 

(vl)  Tools  shall  be  used  for  purposes 
(or  which  they  were  designed. 

(vU)  Handtoots  shall  be  sheathed  or 
boxed  If  transported  In  a  vehicle  with 
personnel.  If  not  contained  In  a  box.  the 
sheatiied  tools  sliall  be  tastened  to  the 
vehicle. 

(viii)  Proper  storage  facilities  shall  be 
provided  (or  hand  tools.  Tools  shall  be 
stored  in  the  provided  location  at  all 
times  when  not  in  use. 

(lx)  Periodic  Inspections  shall  be  made 
to  assure  all  tools  are  serviceable  and 
others  removed  from  use. 

(3)  Environmental  conditiont.  <1)  All 
work  shall  terminate  and  employees 
moved  to  a  place  of  safety  during  electri¬ 
cal  storms  and  periods  of  high  winds  or 
other  unusual  weather  conditions  are 
dangerous  to  personnel 
<11)  Dead,  broken,  or  rotted  limbs  or 
trees  that  are  a  hazard  (widow  makers) 
shall  be  felled  or  otherwise  removed  be¬ 
fore  commencing  logging  operations, 
building  roads,  trails  or  landing.  In  their 
vicinity. 

(4>  Work  areas.  (1)  Alt  persons  shall 
be  Instructed  to  work  within  the  vocal 
range  of  other  workmen  unless  a  proce¬ 
dure  has  been  established  (or  perlo^cally 
checking  their  location  and  welfare 
(U)  All  men  ahail  be  accounted  for 
at  the  end  of  each  work  day 

(Ui)  An  approved  (Underwriters*  Labo¬ 
ratories  or  Factory  Mutual  Englneeiing 
Corp  )  Are  extinguisher  sliall  be  provided 
at  locations  where  machines  are  operat¬ 
ing  and  or  on  each  vehicle 
(Iv)  Fuel  shall  be  stored  only  in  ap¬ 
proved  (Underwriters’  Laboratories  or 
Factory  Mutual  Engineering  Corp.) 
well-marked  containers  located  for  safe 
access  for  fueling  vehicles  and  equipment 
and  at  a  safe  distance  from  all  fire 
hasarda. 


(6)  Cltofn  saw  operations.  (|>  Chain 
saw  operators  shall  be  Instructed  to  dally 
inflect  the  saws  dally  to  assure  that  all 
handles  and  guards  are  in  place 
tight,  that  all  controls  function  prc^ierly, 
az^that  the  mufDer  is  operative 
|^>  Chain  saw  operators  xhwii  be  in¬ 
structed  to  follow  manufacturer’s  in- 
strqgUons  as  to  operation  and  adjust- 

Chain  saw  curators  he  iq. 
structed  to  fuel  the  saw  only  In  safe 
areas  and  not  under  conditions  conducive 
to  Are  such  as  near  men  smoking,  hot 
engine,  etc. 

(iv)  Chain  saw  operators  shall  be  In¬ 
structed  to  bold  the  saw  with  boUl  Ha.nria 
during  cvieration 

(V)  Chain  saw  operators  shall  be  In¬ 
structed  to  start  the  saw  at  least  10 
feet  away  from  fueling  area. 

(VI)  Chain  saw  operators  shall  be  in¬ 
structed  to  start  the  saw  only  on  the 
ground  or  when  otherwise  Armly  sup¬ 
ported. 

(vll)  Chain  saw  operators  shall  be  in¬ 
structed  to  be  certain  of  footing  and  to 
clear  away  brush  which  might  interfere 
before  starting  to  cut. 

(vlU)  Chain  saw  operators  shall  be 
instructed  not  to  use  engine  fuel  for 
starting  Ares  or  as  a  cleaning  solvent 
(lx)  Chain  saw  operators  shall  be  in¬ 
structed  to  shut  off  the  saw  when  carry¬ 
ing  It  for  a  distance  greater  than  from 
tree  to  tree  or  in  hazardous  conditions 
such  as  slippery  surfaces  or  heavy  under¬ 
brush.  The  saw  shall  be  at  Idle  speed 
when  carried  short  distances 
(X)  Chain  saw  operators  shall  be  in¬ 
structed  to  carry  the  saw  In  a  manner  to 
prevent  contact  with  the  chain  and 
muffler. 

(xl)  Chain  saw  operators  shall  be  In¬ 
structed  not  to  use  the  saw  to  eut  di¬ 
rectly  overhead  or  at  a  distance  that 
would  require  the  curator  to  reiinqul^ 
a  safe  grip  od  the  saw. 

(6)  Statiofiarjf  and  mdtHle  equipment 
operation.  |n  Equipment  operators  shall 
be  Instniciea  as  to  the  manufacturers 
recommendations  for  equipment  opera¬ 
tion.  malnUmanre.  safgDracUces.  and 
site  operating  procedarST 
(U)  Equipment  shall  m  kept  free  of 
flammable  material. 

(Ill)  Equipment  shall  be  kept  free  of 
any  material  which  mi^t  contribute  to 
slipping  and  falling. 

(lv>  Engine  (rf  equipment  shall  be  shut 
down  during  fueling,  servicing,  and  re¬ 


pairs  except  where  operation  Is  required 
(or  adjustment. 

(V)  Equipment  shall  be  Inspected  for 
evidence  of  failure  or  Incipient  failure. 

(vl)  The  equipment  operator  xhaii  be 
instructed  to  walk  completely  around 
machine  and  assure  that  no  obstacles  or 
personnel  are  in  the  area  before  startup. 

(vU)  The  equipment  operator  shall  be 
Instructed  to  start  and  operate  equip¬ 
ment  only  from  the  operator's  station  or 
from  safe  area  recommended  by  the 
manufacturer. 

(vUi)  Seat  belt  shall  be  provided  on 
mobile  equipment. 

(lx)  The  equipment  operator  shall  be 
Instructed  to  che^  all  controls  for  proper 
function  and  response  before  starting 
working  cycle. 

(x)  The  equipment  operator  shall  be 
Instructed  to  ground  or  secure  all  mova¬ 
ble  elements  when  not  In  use. 

(xi)  The  equlpmon  operator  shall  be 
advised  of  the  load  capacity  and  operat¬ 
ing  speed  of  the  equtiHnent. 

(xll)  The  equipment  <^rator  shall  be 
advised  of  the  stability  limitations  of 
the  equipment. 

(xlil)  The  equipment  operator  shall  be 
Instructed  to  maintain  sdequate  distance 
from  other  equlpmrat  and  personnel. 

(xlv)  Where  signalmen  are  used,  the 
equipment  operator  shall  be  instrjcted 
to  operate  the  equipment  cmly  on  signal 
from  the  deslgnsJted  signalman  and 
only  when  signal  Is  distinct  and  clearly 
understood. 

(XV)  The  equipment  operator  shall  be 
Instructed  not  to  operate  movable  ele¬ 
ments  (boom,  grapple,  load,  etc.)  close 
to  or  over  personnel. 

(xvi)  The  equipment  operator  shall  be 
Instructed  to  signal  his  intention  before 
(^ration  when  personnel  are  in  or  near 
the  working  area. 

(xvll)  The  equlmnent  operator  shall 
be  Instructed  to  dismount  and  stand 
clear  for  all  loading  and  unloading  of  hli 
mobile  vehicle  by  other  mobile  equip¬ 
ment.  The  dismounted  operator  xKaii  be 
visible  to  loader  operator. 

(xvlil)  The  equipment  operator  shall 
be  instructed  to  operate  equipment  in  a 
manner  that  will  not  place  undue  shock 
loads  on  wire  rope. 

(xlx)  The  equipment  (Hwrator  shall 
be  Instructed  not  to  permit  riders  or 
observers  on  the  machine  unless  ap¬ 
proved  seating  and  protection  Is  provided. 

(XX)  The  equipment  operator  shall  be 
Instructed  to  shut  down  the  engine  when 


the  equipment  is  stopped,  apply  brake 
locks  and  ground  moving  elements  before 
he  dismounts. 

( xxl )  The  equipment  operator  shall  be 
Instructed,  when  any  equipment  is  trans¬ 
ported  from  one  fob  loMti<»  to  another, 
to  transport  it  on  a  vehicle  of  sufficient 
rated  capacity  and  the  equipment  shall 
be  properly  secured  during  transit. 

(xxii)  When  any  equipment  is  being 
moved  or  operated  in  the  vicinity  of  an 
electric  distribution  line  a  minimum 
clearance  of  ten  feet  shall  be  maintained 
between  the  electric  distribution  line  and 
all  elements  of  the  machine. 

(7‘  Explosives  Only  trained  and  ex¬ 
perienced  personnel  shall  handle  or  use 
expluftjves  Usage  shail  comply  with  the 
requirements  of  1 1910.109. 

(d>  Equipment  protective  devices^ 
stationary  and  mobile  equipment — d) 
Operator's  manual.  There  shall  be  an 
operator’s  manual  or  operating  Instruc¬ 
tions  with  each  machine.  U  will  de¬ 
scribe  operation,  maintenance,  and  safe 
practices. 

(3)  Protective  canopy.  A  protective 
canopy  shall  be  provided  for  the  operator 
of  mobile  equipment.  It  shall  be  so  con¬ 
structed  as  to  protect  the  operator  from 
Injury  due  to  falling  trees  or  limbs,  sap¬ 
lings  or  branches  which  might  enter  the 
compartment  aide  areas,  and  snapping 
winch  lines  or  other  objects. 

(i)  The  canopy  shall  be  of  adequate 
slse  so  as  not  to  Impair  the  operator’s 
moj^ments. 

The  canopy  framework  shall  eon- 
slstof  at  least  two  arches,  either  trans¬ 
verse  or  longitudinal.  If  transverse,  one 
arch  shall  be  Installed  behind  the  oper¬ 
ator  and  one  Immediately  In  front  of  the 
operator  They  shall  be  joined  at  the  top 
by  at  least  two  Icmgltudinal  brmcee.  Tiiere 
shall  be  two  braces  which  shall  act  as 
deAectlng  guards  extending  from  the 
leading  edge  of  the  forward  arch  to  the 
front  part  of  the  frame  of  the  tractor. 
If  longitudinal  arches  are  used,  they  shall 
be  extended  from  behind  the  operator  to 
the  front  part  of  the  frame  and  each  arch 
shell  have  an  Intermediate  support  lo¬ 
cated  Immediately  ahead  of  the  operator 
so  that  tngreaa  or  egress  Is  not  Impeded. 
Regardless  of  the  type  of  construction 
used,  the  fabrlcatUm  and  method  of  con¬ 
necting  to  the  tractor  shall  be  of  sucb 
design  as  to  develop  a  strength  e(iulvaient 
to  the  upright  memberH 

(111)  The  overhead  covering  shaD  be 
of  solid  material  a^  extend  the  full 
sAdth  of  the  can<^. 
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(Iv)  The  lower  portton  of  cab  shall  be 
completely  enclos^  with  acdld  material, 
except  at  entrance*  to  nr^vent  th# 
ator  from  being  Injured  fn»n  obstacles 
entering  the  cab. 

(v)  The  upper  rear  portion  of  cab  Shan 
be  fully  enclosed  with  open  mesh  mate¬ 
rial  with  openings  of  such  a  size  as  to 
reject  the  entrance  of  an  object  larger 
than  inch  in  diameter.  It  shaD  pro¬ 
vide  maximum  rearward  visibility. 

(Vi)  Open  mesh  shall  be  extended  for¬ 
ward  as  far  as  possible  from  the  rear 
comers  of  the  cab  sides  so  as  to  give  the 
maximum  protection  against  obstacles, 
bmnebes,  etc.,  entering  the  cab  area. 

(vU)  DeAectors  shall  also  be  Installed 
ahead  of  the  operator  to  deAect  whipping 
saplings  and  branches.  These  shall  be 
located  so  as  to  not  Impede  Ingress  or 
egress  from  the  compartment. 

(vlU)  The  entrance  opening  of  the 
canopy  shall  be  not  less  than  52  inches  In 
vertical  height. 

(lx)  Where  glass  Is  used  It  shall  be 
safety  glsss.  An  approved  substitute  may 
be  used. 

(o>  An  additional  metal  screen  shall 
be  used  where  glass  alone  is  not  ade¬ 
quate  operator  smHectlon. 

(b)  Provision  shAii  be  made  to  clean 
glass  to  assure  adequate  visibility. 

O)  Guards.  Ouaids  shall  be  provided 
tor  exposed  moving  elements  sucb  as 
shafts,  pulleys,  btits.  conveyors,  and 
gears  in  accordance  with  1 1910219  and 
American  National  Standard  Safety 
Code  for  Conveyors.  Cableways,  and  Re¬ 
lated  Equipment.  B30. 1—1957.  Guards 
shall  be  in  idace  at  all  times  machine  is 
In  operation. 

(4)  Mufflers.  Mufflers  provided  by  the 
manufacturer  or  their  equivalent  shall 
be  in  place  at  all  times  ^  mac.hlne  is 
In  operation. 

(5)  OuyUnes.  Ouylines  shall  be  ar¬ 
ranged  In  such  manner  that  stresses  will 
be  Imposed  oo  not  less  than  two  guy- 
Unes.  Stumps  used  for  anchoring  guy- 
lines  be  carefully  eboeen  as  to  posl- 
Uon  and  strength.  They  shall  be  tied 
back  if  necessary.  Standing  trees  shall 
not  be  used  for  this  purpose. 

<6)  Stability  and  reliability.  Crane 
and  loader  stability  and  boom  rellabiUty 
shall  be  In  aoeordance  with  American 
Nattonal  Standard  Safety  Cods  for 
Cranes,  Dsrrlcks  snd  Hoists  Overbsad 
and  Gantry  Cranes.  B302.(^1967.  and 
American  National  Standard  Safety 
Code  for  Cranes,  Derricks  and  Holrti  ■ 


Crawler.  Locomotive,  and  Truck  Cranes, 
B30.5— 1968. 

(e)  Pulpwood  harvestino — (1)  Feff- 
Inp.  peneral.  (1)  Work  areas  shall  be  as¬ 
signed  sucb  that  a  tree  cannot  fall  Into 
an  adjacent  work  area.  The  recom¬ 
mended  between  workers  is 

twlcA  height  of  trees  being  felled. 

iil)  When  trees  may  fall  Into  public 
roS3s  a  Khali  be  assigned  to  di¬ 

rect  traft*^ 

(ill)  Workers  shall  be  Instructed  not 
to  approach  a  feller  closer  than  twice 
the  height  of  trees  being  felled  until  the 
feUer  has  acknowledged  the  signal  of 
approach. 

(iv)  Lodged  trees  shall  be  pulled  to  the 
giound  at  Aiat  opportunity  with  me¬ 
chanical  equipment  or  animal. 

(V)  Workers  shall  be  Instructed  not  to 
work  under  a  lodged  tree. 

(vl)  Special  precautions  shall  be  taken 
to  prevent  felling  trees  Into  powerllnea. 

(vli)  If  a  tree  does  make  c<Milact  with 
a  powerllne  the  power  company  ahall  be 
noUAed  immediately  and  all  persormel 
ahall  remain  clear  of  the  area  until 
power  company  personnel  advises  that 
conditlona  are  safe. 

(2)  Manual  /eUiny.  (1)  The  feller  shall 
be  Instructed  to  plan  retreat  path  and 
clear  path  as  necessary  before  cut  is 
started. 

(U>  The  feller  ahall  be  instructed  to 
appraise  situation  for  dead  limbs,  the 
lean  of  tree  to  be  cut,  wind  conditions, 
location  of  other  trees  and  other  hazards 
and  exercise  propm*  precautions  before 
cut  is  started 

(iii)  Undercuts  shall  be  about  one- 
third  the  diameter  of  the  tree  to  guide 
tree  and  reduce  poMibillty  of  aplitting. 
(Local  practice  where  amall  diameter 
trees  are  felled  without  being  undercut 
is  acceptable  If  the  dlrecttoo  of  fall  is 
controlled  by  the  practice.) 

(lv>  Back  or  felling  cut  shall  be  paral¬ 
lel  to  the  edge  of  the  undercut  and 
approximately  two  inches  higher  than 
the  undercut. 

(V)  The  saw  shaD  be  shut  off  before 
feller  starts  his  retreat. 

(vl)  On  terrain  where  trees  are  likely 
to  slide  or  roll  fellers  shall  be  instructed 
to  feU  trees  from  the  uphUl  side  and 
arrange  to  keep  ^^)*())  from  luevlously 
felled  trees. 

(2)  Buckinff.  (1)  Bucking  on  slopes 
Mhmii  be  from  the  uphlD  side  unless  the 
log  )***  been  securely  blocked  to  prevent 
roUlng  or  swlngmi . 


(U)  Spring  poles  and  trees  under 
stress  sliall  be  cut  so  that  employee  Is 
clear  when  the  tension  is  released. 
(This  is  accomplished  by  cutting  under 
the  bend.) 

(lii)  Trees  piled  for  bucking  shall  be 
piled  In  an  orderly  parallel  manner  that 
minimizes  hazard  to  employees. 

(4)  Limbinff.  Spring  poles  and  UmlM 
under  stress  shall  be  cut  m  such  a  man¬ 
ner  that  the  employee  Is  clear  when  ten¬ 
sion  Is  released. 

(5)  Mechanical  debarkinp  and  delimb- 
inff  Guarding  shall  be  provided  so  as  to 
protect  emplovees  from  Aylng  chunks, 
logs,  chips,  bark,  limbs,  and  other  mate¬ 
rial  and  to  prevent  the  worker  from  c(m- 
tacUng  moving  parts. 

<6>  Skidding  and  prehauUny,  yen* 
eral — (1)  Only  a  designated,  trained  op¬ 
erator  shall  operate  a  skid  or  prehaul 
machine. 

(U>  Choker  setters  shall  work  on  up¬ 
hill  side  of  log. 

(11!)  No  passenger  personnel  shall  ride 
on  a  prehaul  vehicle,  logs,  pallets,  skid 
pans  or  other  load  unless  adequate  seat¬ 
ing  and  protection  Is  provided  except  on 
animal  powered  wagons. 

(Iv)  Chokers  shall  be  positioned  near 
the  end  of  the  log  or  tree  length  to  allow 
tunung  of  the  prehaul  vehicle,  to  pre¬ 
vent  the  penetration  of  the  operator  sta¬ 
tion  and  to  reduce  possibility  of  striking 
the  wheel  or  track. 

(V)  During  winching,  the  equipment 
shall  be  positioned  so  that  the  winch  line 
Is  tn  alignment  with  the  long  of 
the  prehaul  machine. 

(Vl)  A  stuck  or  Inoperative  vehicle 
shall  be  towed  A  loaded  pallet  shall  not 
be  pushed. 

(vU  >  stakes  shall  not  be  added  to  per¬ 
mit  a  load  beyond  the  rated  capacity  of 
pallets  and  trailers. 

(VlU)  The  operator  shall  be  instructed 
to  be  observant  and  cautious  of  height  of 
load  and  vehicle  when  traveling  under 
trees,  limbs,  and  other  overhead  ob¬ 
structions. 

(7)  Skiddiny  and  prehaullny  equip* 
ment  requirements.  (!)  Arches,  falrleads, 
drawbars,  hitches  and  bumpers  or  fend¬ 
ers  shall  be  designed  and  constructed 
to  allow  a  minimum  radius  vehicle  turn 
without  the  load  ecmtactlng  a  rear  die 
or  the  rear  of  a  track  assembly. 

<U)  Towed  equipment  such  as  gkld 
pans,  pallets  and  trailers  shall  be  at¬ 
tached  in  such  a  msnner  as  to  allow  a 
full  90*  turn,  prevent  overrunning  at 


the  towed  vehicle,  and  assure  control  of 
the  towed  equipment. 

(ill)  Animal  towed  equipment  shall  be 
equipped  with  a  hand  brake  within  reach 
of  the  driver. 

(iv)  Prehaulers  shall  have  a  means 
for  securely  retaining  pallets  or  pulp- 
wood. 

(V)  Prehaulers  shall  have  a  means  of 
securely  retaining  loader  for  transport 
when  so  equipped. 

(vl)  Provision  shall  be  made  to  se¬ 
curely  fasten  and  to  protect  all  tools  and 
material  on  the  carrier. 

(8)  Personnel  transport.  (1)  Ihe 
driver  shall  be  properly  Ucensed. 

(11)  Flammable  Uqulds  shall  not  be 
transported  on  piersoanel  carriers  unie«4 
a  safe  and  adequate  compartment  Is 
provided 

Seats  shall  be  securely  fastened. 

i9>  Off  highway  truck  transport. 
Truck  drivers  shall  be  Instructed  to  stop 
their  vehicles,  dismount,  check  and 
tighten  loose  load  binders,  either  Just  be¬ 
fore  or  immediately  after  leav'y^  a  pri¬ 
vate  road  to  enter  a  public  roa^ 

(10)  Manual  loading.  (|)  xAe  carrier 
shall  be  positioned  to  provide  safe  work¬ 
ing  clearance  between  carrier  and  pile. 

(U>  Proper  Ufting  techniques  shall  be 
used.  i.e..  straight  back  and  bend  kzmes. 

(ill)  TTie  stick  shall  be  placed  In  the 
carrier  In  such  manner  that  It  is  or  will 
be  properly  secured. 

(Iv)  Manual  handling  shall  be  limited 
to  a  weight  consistent  with  s^e 
practices. 

(11)  Machine  loadiny.  (i)  Piles  shall 
be  located  to  provide  a  safe  work  area. 

(U)  C^ily  the  machine  operator  and 
sUngman.  where  used,  be  In  the 
work  area. 

(Ill)  The  load  shall  be  positioned  for 
balance  and  to  prevent  slippage  or  loss. 
SUngs  shall  be  placed  to  secure  and  bal¬ 
ance  the  load. 

(12)  fftorape.  Piles  shall  be  located  snd 
constructed  In  a  msnner  to  provide  safe 
working  area  around  them. 

(13)  Bandiny  and  piJiny  bundles.  (1) 
Steel  bands  tn  good  condition  shall  be 
used 

(11)  Bands  shall  be  placed  when  bundle 
Is  close  to  ground. 

(Ul)  No  part  of  the  body  shall  be  under 
the  bundle  at  any  time.  Bundles  shall  be 
placed  on  runners.  Bundles  may  be 
double  stacked  with  top  end  bimdle  one 
half  or  more  back  from  the  lower  rank 
end  bundle. 
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(14)  Chipptntf  (tn-woodJ  locattonst. 


(3)  NotwlthsUndlns  enythlng  In  nib- 


(1)  Access  covers  or  doors  shaU  not  be  parsKraph  (1).  (2).  or  (4)  of  ^s  pat»- 
opened  until  the  drum  or  disk  is  at  a  graph,  any  provision  in  any  other  par^ 


complete  stop.  BraPh  of  this  secUon  which  contains  In 

(11)  Infeed  and  discharge  ports  shall  Itself  a  specific  effective  date  or  tlnm 
be  designed  to  prevent  contact  by  per-  llmiUUon  shall  b^me  effective  on  s^ 

sonnel  with  disc,  knives,  or  blower  blades,  date  or  shall  apply  In  accordance  wltn 

(15)  Aoods  and  traOa.  general.  (1)  such  limitation. 

Roads  shall  be  maintained  and  hazard-  (4)  Notwithstanding  anything  to  sub- 
ous  conditions  corrected.  paragraph  (1) 

(II)  Where  vision  Is  limited  warnings  standard  In  41  CFR  Part  50-204.  oUw 
all  be  posteiL  *han  a  national  consensus  standard  In- 

(Ul)  Curve  radii  shall  be  the  nuud-  corporated  by  reference  In  I  50-204J 
urn  consistent  with  terrain.  (a)  ( 1 ) .  Is  or  becomet  applicable  at  any 

(IV)  When  nlghtwork  Is  necessary  ade-  time  to  any  employment  and  place  of  am- 
late  lighting  shall  be  provided.  ployment.  by  virtue  of  the  Walsh-Healey 

<v)  Local  road  standards  and  maxi-  Public  Contracts  Act.  or  the  Service  Con- 


•halt  be  posted. 

(ill)  Curve  radii  shall  be  the  maxi- 
mum  consistent  with  terrain. 

<lv)  When  nlghtwork  Is  necessary  ade 
Quate  lighting  shall  be  provided. 


mum  weight  of  traffic  expected  shall  be  tract  Act  of  1965.  or  the  National  Poun* 


used  as  guides  for  materials,  construe- 
Uon  features  and  drainage. 


datlon  on  Arts  and  HumanlUet  Act 
1965.  any  corresponding  established  Ped- 


(16)  Aood  and  frail  pioneering  and  standard  In  this  1  1910.266  which  la 

earthwork.  <1)  Banks  at  the  borrow  area  derived  from  41  CFR  Part  40-204  shall 


ahali  be  sloped  to  prevent  slides. 


also  become  effective,  and  shall  be  appU- 


(II)  Backfill  shall  be  adequately  com-  (jabie  to  such  employment  and  place  of 

pacted.  emolormenL  on  liw  same  date. 

(III)  Roadside  banks  shall  be  sloped  ^  ^  ^ 

or  stabilized  to  prevent  slides.  S  1910.267  Agricuhnral  operations. 

(Iv)  Overhang^  banks,  large  ■nie.se  standards  have  baen  transferred 


or  stabilized  to  prevent  slides.  g  1910.267  Agrkuhnral  of 

(iv)  Overhang^  banks,  laiw^  The.se  standards  have  bee 
msd  debr^  sh^l  be  r^^o^jA  or  8«i^  ^^28.21  of  this  chapter. 

(V)  Where  riprap  Is  used  the  material  •  ^  e. 

jmd  S^shaU  assure  safe  containment  ^ N? 

(“  •?rt.  or  snag,  which  may  fall  ^^l\-  “  "*  *«>'  **' 

Into  the  road  shall  be  felled. 

(17)  Road  and  frail  droiiiope.  <1)  §1910.268  Telecommoni. 

Drainage  shall  be  provided  to  prevent  AppUcation.  (1)  ThJ 

washouts  and  landsUdes.  ,„rth  «ifetv  and  health  si 


§  1910.268  Telemmmunicalions. 

(a)  Apr^tcation.  (1)  This  section  sets 
forth  safety  and  health  standards  that 


(U)  ^verte  shall  of  adequate  ^ppjy  t©  the  work  conditions,  practices. 


strength  and  of  a  size  to  handle  maxi¬ 
mum  runoff. 

(Ul)  Where  necessary,  ditches  and 
banks  shall  be  stabilized  by  vegetation, 
riprap  or  other  adequate  meau.^. 

(18)  Road  and  trail  enrfacing  Road 
surface  shall  be  properly  compacted, 
graded  and  crowned. 


means,  methods,  operations,  installa¬ 
tions  and  processes  performed  at  tele¬ 
conun  unlcations  centers  and  at  telecom¬ 
munications  field  installations,  which 
are  located  outdoors  or  in  building  spaces 
used  for  such  field  Installations.  ‘‘Cen¬ 
ter’*  work  ir.cludea  the  Installation,  op- 


(19)  Bridges,  (i)  Con5tructlon  shall  eratiou,  maintenance,  rearrangement, 
provide  for  maximum  anticipated  loads  and  removal  of  communications  equlp- 
and  side  thrust  with  a  substantial  safety  ment  and  other  associated  equipment  in 


factor. 

(it*  Bridges  shall  be  decked  and 
curbed. 


telecommunications  switching  centers 
“Field’*  work  includes  the  installaiton. 
operation,  maintenance,  rearrangement. 


(f)  Effective  date$.  (1)  The  proylsJona  removal  of  conductors  and  other 

of  ^  equipment  used  for  signal  or  communl- 

Se  XalSiii  iilb"S2^“ph.  o?1hl.  “Uo"  “"J*- 

par«(grf*ph  containing  structures,  overhead  or 

(2)  Paragraph  (ff)  (2)  of  this  seirtlon  underground,  on  P«»>Ue  « 


shall  become  effectire  on  February  16. 
1972 


of  way.  including  buildings  or  other 
structures. 


(2)  These  standards  do  not  apply:  (I) 
To  construction  work,  as  defined  In 
1 1910.12.  nor  (U)  to  Installations  under 
the  exclusive  control  of  electric  utilities 
Used  for  the  purpose  of  cnmmuntcaHnnf 
Of  metering,  or  for  generation,  control, 
transformation,  transmission,  and  dis¬ 
tribution  of  electnc  energy,  which  are 
located  In  buildings  used  exclusively  by 
the  electric  utilities  for  such  purposes,  or 
located  outdoors  on  property  owned  or 
leased  by  the  electric  utilities  or  on  pub¬ 
lic  highways,  streets,  rmuls,  etc.,  or  out¬ 
doors  by  established  rights  on  private 
property. 

(3)  Operations  or  conditions  not  spe¬ 
cifically  covered  by  this  secUon  are  sub¬ 
ject  to  all  the  applicable  standards  con¬ 
tained  In  this  Part  1910  See  S  1910.5(c). 
Operations  which  Involve  construction 
work,  as  defined  In  S  1910.12  are  subject 
to  all  the  applicable  standards  contained 
In  Part  1926  of  this  chapter. 

(b)  Oeneral — (1)  Btiildingt  eontain~ 
tng  telecommunications  centers.— ii)  TU 
Zumlnation.  Lighting  in  telecommunica¬ 
tion  centers  shall  be  provided  in  an 
adequate  amount  such  that  continuing 
work  operations,  routine  observations, 
and  the  passage  of  employees  can  be 
carried  out  In  a  safe  and  healthful  man¬ 
ner.  Certain  specific  tasks  In  centers, 
such  as  splicing  cable  and  the  mainte¬ 
nance  and  repair  of  equipment  frame 
lineups,  may  require  a  higher  level  of 
illumination.  In  such  cases,  the  employer 
shall  Install  permanent  lighting  or  p<v- 
table  supplemental  lighting  to  attain  a 
higher  level  of  Illumination  shall  be  pro¬ 
vided  as  needed  to  permit  safe  perform¬ 
ance  of  the  required  task 

(II)  Working  surfofcs  Guard  rails 
and  toe  bo^ds  may  be  omitted  on  dis¬ 
tribution  frame  mezzanine  platforms  to 
permit  access  to  equipment.  This  exemp¬ 
tion  m^plles  only  on  the  side  or  sides  of 
the  platform  facing  the  frames  and  only 
on  those  portions  of  the  platform  ad' 
Jacent  to  equipped  frames. 

(III)  Working  spaces.  “Maintenanco 
aisles."  or  “wiring  aisles,**  between  equip¬ 
ment  frame  lineups  are  working  spaces 
and  are  not  a  means  of  egress  for  pur¬ 
poses  of  S  1910.35(a). 

(tv)  Special  doors.  When  blastproof  or 
power  actuated  doors  are  installed  in 
specially  designed  hardsite  security 
buildings  and  spaces,  they  shall  be  de¬ 
signed  and  installed  so  that  they  can  be 
used  as  a  means  of  egress  In  emergencies. 

(V)  Equipment,  machinery  and  ma¬ 


chine  guardinp.  When  power  plant  ma¬ 
chinery  in  telecommunlcationa  cmiten 
Is  operated  with  commutators  and  coup¬ 
lings  uncovered,  the  adjacent  housing 
shall  be  clearly  marked  to  alert  personnel 
to  the  rotating  machinery. 

(2)  Battery  handling,  (i)  Eye  protec¬ 
tion  devices  which  provide  side  as  well 
as  frontal  eye  protection  for  employees 
shall  be  provided  when  measuring  stor¬ 
age  batt^  specific  gravity  ot  handling 
electrolyte,  and  the  employer  shall  en¬ 
sure  that  such  devices  are  used  by  the 
employees.  The  employer  shall  also  en¬ 
sure  tiiat  acid  resistant  gloves  and 
aprons  be  worn  for  protection 

against  spattering.  Facilities  for  quick 
drenching  or  flushing  of  the  eyes  and 
bo^  shall  be  provided  unless  the  storage 
batteries  are  of  the  encloeed  type  and 
equipped  with  explosion  proof  vents,  in 
which  case  scaled  water  rinse  or  neutral¬ 
izing  packs  may  be  substituted  for  the 
quick  drenching  or  flushing  facUitiea. 
Employees  assigned  to  work  with  storage 
batteries  shall  be  instructed  in  emer¬ 
gency  procedures  such  as  dealing  with 
accidental  acid  spills. 

(11)  Electrolyte  (acid  or  base,  and  dis¬ 
tilled  water)  for  battery  cells  shall  be 
mixed  In  a  well  ventilated  room.  Acid  or 
base  shall  be  poured  gradually,  while 
stirring.  Into  the  water.  Water  shall 
never  be  poured  into  concentrated 
(greater  than  75  percent)  acid  solutions. 
Electrolyte  shall  never  be  placed  in  metal 
containers  nor  stirred  with  metal 
jects. 

(ill)  When  taking  specific  gravity 
readings,  the  open  end  of  the  hydrom¬ 
eter  shall  be  covered  with  an  acid  re¬ 
sistant  material  while  moving  it  from 
cell  to  cell  to  avoid  sploshing  or  throw¬ 
ing  the  electrolyte. 

(3)  Vedlcol  and  first  aid.  First  aid 
supplies  recommend^  by  a  consulting 
phj^lrtan  shall  be  traced  In  weather¬ 
proof  containers  (unless  stored  Indoors) 
and  shall  be  easily  accessible.  Each  first 
aid  kit  shall  be  inspected  at  least  once 
a  month.  Expended  items  shall  be  re¬ 
placed. 

(4)  Hazardous  materials.  Highway 
mobile  vehicles  and  trailers  stored  in  ga¬ 
rages  In  accordance  with  f  1910.110  may 
be  equipped  to  carry  more  than  one  If - 
gas  container,  but  the  total  capacity  of 
LP-gas  containers  per  woric  vehicle  stored 
In  garages  shall  not  exceed  100  pounds 
of  LP-gaa.  An  container  valves  shaU  be 
closed  when  not  In  use. 


Chopler  XVIl— Occupationol  Sofety  ond  Health  Admin.' 


Tide  29— labor 


(5)  Compressed  gas.  When  using  or 
tran.>porting  nitrogen  cylinders  in  a  horl- 
aontal  position,  special  enmpartmente, 
racks  or  adequate  blocking  shall  be  pro¬ 
vided  to  prevent  cylinder  movement  Reg¬ 
ulators  shall  be  removed  or  guarded  be¬ 
fore  a  cylinder  Is  transported. 

(6)  Support  straefures.  No  employee,  or 
any  material  or  equipment  may  be  sup¬ 
ported  permittM  to  be  supported  on 
any  portion  of  a  pole  structure  platform, 
ladder,  walkway  or  other  elevat^  struc¬ 
ture  or  aenal  device  unless  the  employer 
ensures  that  the  support  structure  is  first 
inspected  by  a  competent  person  and  it  is 
determined  to  be  adequately  strong,  in 
good  working  condition  and  properly 
secured  in  place. 

<7)  Approach  distances  to  exposed  en- 
ergized  overfiead  potoer  lines  and  parts. 
The  employer  shall  ensure  that  no  em¬ 
ployee  approaches  or  takes  any  conduc¬ 
tive  object  closer  to  any  electrically  en¬ 
ergized  overhead  power  lines  and  parts 
than  prescribed  in  Table  R-2,  unless: 

(I)  'Tlie  employee  is  insulated  or 
guarded  from  the  energized  parts  (In¬ 
sulating  gloves  rated  for  the  voltage  in¬ 
volved  shall  be  coaJdered  adequate  In¬ 
sulation*  ,  or 

(II)  The  energized  parts  are  Insulated 
or  ipiarded  from  the  employee  and  any 
other  conductive  object  at  a  different  po¬ 
tential.  or 

(ill)  The  power  conductors  and  equip¬ 
ment  are  deenergized  and  grounded. 


Voltage  range  distance 

(pHote  to  phase,  AMS)  (inches) 

SOOVSIHllSM . - . .  (*) 

O^er  SOOV.  not  over  760V . .  « 

Over  760\  not  over  2  kV _ .............  IB 

Over  2  kV.  not  over  15  kV... — ...... — .  24 

Over  15  kV.  not  over  37  kV -  3S 

Over  37  kV.  cot  over  87  6  kV . .  42 

Over  87 .5  kV.  not  over  121  kV _ ........  48 

Over  121  kV.  not  over  140  kV . . .  64 


(8)  /Zltimination  of  field  work  When¬ 
ever  natural  light  is  insufficient  to  ade¬ 
quately  illuminate  the  worksite,  artificial 
Illumination  shall  be  provided  to  enable 
the  employee  to  perform  the  work  safely. 

(c>  Training.  Employers  shall  provide 
training  in  the  various  precautions  and 
safe  practices  described  In  this  section 
and  shall  insure  that  employees  do  not 
engage  in  the  activities  to  which  this 
section  applies  until  such  employees  have 
received  proper  training  in  the  various 


precautions  and  safe  practices  required 
by  this  section.  However,  where  the 
exnployer  can  demonstrate  that  an  em¬ 
ployee  is  already  trained  in  the  precau¬ 
tions  and  safe  practices  required  by  this 
section  prior  to  his  emirfoyment,  train¬ 
ing  need  not  be  provided  to  th&t  em¬ 
ployee  In  accordance  with  this  section. 
Where  training  Is  required.  It  shall  con¬ 
sist  of  on-the-job  training  or  classroom- 
type  training  or  a  combination  of  both. 
TTie  training  program  shall  include  a 
Ust  of  the  subject  courses  and  the  types 
of  perscmnel  required  to  receive  such  in- 
stmctloD.  A  written  description  of  the 
training  program  and  a  record  of  em¬ 
ployees  who  have  received  such  training 
shall  be  maintained  for  the  duration  of 
the  Mnployee’s  employment  and  shall  be 
made  avaUa^  upon  request  to  the  As¬ 
sistant  Secret^  for  Occupatiorval  Safety 
and  Health.  Such  training  shall,  where 
appropriate.  Include  the  following  sub- 
jects: 

(1)  Recognition  and  avoidance  of  dan¬ 
gers  relating  to  encounters  with  harmful 
substances,  and  animal.  Insect,  or  plant 
Ufe. 

(2)  Procedures  to  be  followed  in  rater- 
genry  sUuatlons.  and 

(3)  Fln>l  aid  training.  Including  to¬ 
ld)  Employee  protection  fa  puNic 

work  areas.  (i>  Before  work  Is  begun  to 
the  vicinity  of  vehicular  or  pedestrian 
traffic  which  may  endai\ger  employees, 
warning  signs  and,  or  flags  or  other 
traffic  control  devices  shall  be  placed 
conspicuously  to  alert  and  channd  ap- 
pfoaching  traffic  Where  further  protec¬ 
tion  IS  needed,  barriers  shall  be  utilized 
At  night,  warning  lights  sfiall  be  prom¬ 
inently  displayed,  and  excavated  areas 
shall  be  enclosed  with  protective  barri¬ 
cades. 

(2)  If  work  exposes  energized  or  mov¬ 
ing  parts  that  are  normally  protected, 
danger  signs  shall  be  displayed  and  bar¬ 
ricades  erected,  as  necessary,  to  warn 
other  personnel  to  the  area. 

(3)  'The  employer  shall  insure  that  an 
employee  finding  any  crossed  or  fallen 
wires  which  create  or  may  create  a  haz¬ 
ardous  situation  at  the  work  area:  (I) 
Remains  oo  guard  or  adopts  other  ade¬ 
quate  means  to  warn  other  employees  ot 
the  danger  and  (11)  has  the  proper  au¬ 
thority  notified  at  the  earliest  practical 
moment. 

(e)  Tools  and  personal  protective 
eguipment  Otwero/fy.  Personal  protee- 
live  equipment,  protective  devices  and 


special  tools  needed  for  the  work  of 
employees  snail  be  provided  and  the  em¬ 
ployer  Khali  ensure  that  tiiey  are  used 
by  employees.  Before  each  day's  use  the 
employer  shall  ensure  that  these  per¬ 
sonal  protective  devices,  tools,  and  equip¬ 
ment  are  carefully  Inspected  by  a  eexn- 
peient  person  to  ascertain  that  they  are 
Ir  good  condition. 

(t)  Aabb^rr  insulating  eguipment.  (1) 
Rubber  Insulating  equipment  designed 
for  the  voltage  levels  to  be  encountered 
shaU  be  provided  and  the  employer  shall 
ensure  that  they  are  used  by  employees 
as  required  by  this  section.  This  equip¬ 
ment  shall  meet  the  electrical  and  phys¬ 
ical  requirements  contained  to  ANSI 
J6.6-1971  “Standard  Specifications  for 
Rubber  Insulating  Gloves.*'  and  ANSI 
J6  4-1971  “Standard  Specifications  for 
Rubber  Insulatir^  Bla^ets."  with  the 
exception  that  tiie  maximum  prot^  test 
current  for  a  14  inch  Class  I  glove  shall 
be  no  more  than  14  mA.  and  with  the 
furtlier  exception  that  existing  14  inch 
Class  I  rubber  gloves  that  meet  a  maxi¬ 
mum  proof  test  current  of  16  mA  and  a 
Oilnlmum  breakdown  voltage  of  17,000 
volts  (RMS)  acquired  prior  to  July  1. 
1975  may  be  used  as  long  as  these  gloves 
comply  with  the  retest  requirements  of_ 
paragraph  (f)  (5)  of  this  section. 

(2)  When  these  gloves  are  used  on 
jobs  where  they  may  be  tom,  toey  shall 
be  protect^  with  heavy  outer  canvas  or 
leather  gloves. 

ys)  Insulating  gloves  may  be  of  multi¬ 
ply  construction  with  contrasting  colors 
to  aid  to  the  detection  of  cuts,  cracks, 
and  deep  abrasion?] 

(4)  Protective  equipment  fabricated 
of  material  other  than  rubber  shall  pro¬ 
vide  electrical  and  mechanical  protee- 
tlcm  at  least  equal  to  that  of  the  rubber 
equipment. 

(5)  The  employer  Is  responsible  for 
the  periodic  retesting  of  all  insulating 
gloves,  blankets,  and  other  rubber  In¬ 
sulating  equipment.  This  retestimt  shall 
be  electrical,  visual  and  mechanical.  'The 
following  maximum  retesting  intervals 
shall  apply: 


(6)  Gloves  and  blankets  shall  be 
to  Indicate  compliance  with  the 


retest  schedule,  and  shall  be  marked  with 
the  date  the  next  test  Is  due.  Gloves 
found  to  be  defective  in  the  field  or  by 
the  tests  set  forth  in  paragraph  (fXS) 
of  this  section  shall  be  destroyed  by  cut¬ 
ting  them  open  from  the  finger  to  the 
gauntlet. 

(7)  When  not  being  used,  insulating 
gloves  shall  be  stored  to  glove  bags  or  in 
their  original  containers.  Insulating 
blankets  shall  be  stored  in  a  canister  or 
other  device  which  offers  equivalent 
protection. 

(8)  Insulating  gloves  and  blankets 
shall  be  stored  away  from  direct  sun¬ 
light.  steamplpes.  radiators  and  other 
sources  excessive  heat  Gloves  and 
blankets  shall  not  be  folded  while  in 
storage:  however,  blankets  may  be  rolled 
for  storage. 

(9>  Rubber  gloves  shall  be  visually  in¬ 
spected  and  air  tested  prior  to  each  day's 
use. 

(g>  Personal  cUmbing  eguipment.— 
(I)  Oeneral.  Safety  belts  and  straps  shall 
be  provided  and  the  employer  shall  en¬ 
sure  their  use  when  work  is  performed 
at  positions  more  than  4  feet  above 
ground,  on  pola,  and  <»i  towers,  except 
as  provided  in  paragraphs  (n)(7)  and 
(n)(8>  of  this  section.  No  safety  belts, 
safety  straps  or  lanyards  acquired  after 
July  1.  19'7S  may  be  used  unless  they 
meet  the  tests  set  forth  In  paragraph 
(g)  (2)  of  this  section.  The  employer 
shall  ensure  that  all  safety  belts  and 
straps  are  Inspected  by  a  competent  per¬ 
son  prior  to  each  day's  use  to  detenriins 
that  they  are  to  safe  working  condition. 

(2)  Telecommttniration  lineman’s  body 
belts,  safety  straps,  and  lanyards. — (i) 
General  reguirements.  (A)  Hardware  for 
lineman’s  body  belts,  safety  straps,  and 
lanyards  shall  be  drop  forged  or  pressed 
steel  and  shall  have  a  corrosion  resistant 
finl^  tested  to  meet  the  requirements 
of  the  American  Society  for  Testing  and 
Materials  Bil7-64  (50-hour  test).  Sur¬ 
faces  shall  be  smooth  and  free  of  sharp 
edges.  Pitxluctlon  samples  of  lineman's 
safety  straps,  body  belts  and  lanyards 
shall  be  approved  by  a  nationally  recog¬ 
nized  testing  laboratory,  as  having  been 
tested  in  accordance  with  and  as  meeting 
the  requirements  of  this  paragraph. 

(B)  All  bu^es  shall  withstand  a  2.000- 
pound  tensile  test  with  a  maximum  oer- 
manent  deformation  no  greater  tnan  one 
stxty-forth  Inch. 

(C)  D  rings  Shan  withstand  a  6.000- 
pound  tensile  test  without  cracking  or 
breaking. 
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(D>  Snaphook*  ehall  withstand  a  shall  be  supported  c 
f  000-pound  tensile  test,  or  snaU  with-  the  end  ol  the  nose, 
stand  a  3.000-pound  tensile  test  and  a  <Q)  Safety  strapt 
ISO'  bend  test.  Tensile  failure  is  indl-  belts  sbaU  be  tester 

rated  br  dtetortlon  of  the  snaphook  suffl-  the  followin*  procer 

clent  to  release  the  keeper;  bend  test  tf)  Attach  one 
failure  Is  Indicated  by  cracking  of  the  strap  or  lanyard  to 
snaphook.  end  to  a  S 

111)  Specific  reQKlrementt  (A)  (!)  All  ol  sand; 
fabric  used  tor  safety  straps  shall  be  t3>  Allow  the  S50 
capable  of  withstanding  an  AC.  dlelec-  sand  to  tree  laU 

tnc  test  of  not  less  than  26.000  volts  per  safety  straps  and 

foot  "dry"  lor  3  minutes,  without  visible  lanyard.*.  In  each  c 
deterioration.  y"d  shall  stop  the 

13)  Sll  fabric  and  leather  used  shall  bag; 
be  tested  for  leakage  current.  Fabric  or  <3)  Failure  of  t 
leather  may  not  be  used  11  the  leakage  shall  be  Indicated 
ctirrent  exceeds  1  mlillampere  when  a  slippage  suIBcient 
potenUal  of  3  000  volu  la  applied  to  the  fall  free  from  the 
electrodes  posiUoned  12  Inches  spart.  (f)  The  entire  ' 

tj)  In  lieu  of  alternating  current  tests,  shah  be  te.sted  usln 
eoilvalent  direct  current  tests  may  be  strap  or  !an.vard  i 
performed. 

iB)  The  cushion  part  of  the  body  belt  test  drsrriM  m 
jjinlj.  <0)13)  ol  this  sec 

if)  Contain  no  exposed  rivets  on  the  required  In  paragr 
Insice.  nus  provision  does  not  apply  to  of  this  section.  Tl 
belts  u.sed  by  craftsmen  not  engaged  In  secured  to  the  250- 
imework  a  point  which  sta 

<  2 )  Be  at  least  three  inches  in  width ;  man  and  shall  be 
(2)  Be  at  least  five  thirty-seconds  paragraph  (g)  (2)  ( 
(Vil  iiich  thick,  U  made  of  leather:  and  tlon.  Failure  of  u 
fT}  Have  pocket  tabs  that  exteitd  at  In^cated  by  any 
leh^  Ih  Inches  down  and  three  Inches 
oack  of  the  Inside  of  the  circle  of  each  D  the  body  belt 

nil*  for  riveting  on  pller  or  tool  pockets.  t3)  cUmoe 

On  shifting  D  nng  belts,  this  measure-  be  us^  u 

nient  for  pocket  tabs  shall  be  taken  when  Inches  In  l^ngl 

D  nng  sn.iion  is  centered.  underaiae  of  toe  | 

iC‘  There  may  be  no_more  than  four  cUmbere  shall  be 
tool  loops  on  ary  body  b^U  JJfS  ^ 

.D>  SuJtdibie  copper,  suel.  or  eqnlva-  ° 

lent  liners  shall  be  used  around  the  bars 
of  D  rings  to  prevent  wear  between  these  PO}®  climber*  m 
nsembers  and  the  leather  or  fabric  en- 

clo.'^lng  them  tions:  PribCturea  < 

(E)  All  stllthlng  shall  be  done  with  a  Irons,  loose  or  du 
minimum  43-pc"nd  weight  nylon  or  or  “ 

equivalent  thread  and  shall  be  locit 
sUtched.  fell!  r  tang  parallel  to  an  edge 
may  not  bo  less  than  three-slkteenths 
(Si,)  Inch  from  the  edge  of  the  nar-  ?* 
rowest  member  caught  by  the  thread,  fo™  eaiA  dj^s  u 
The  use  of  cross  stitching  on  leather  Is  l*st  performed  at 

**'?F)  The  keener*  of  snaidiooks  shall  <*!'>  Foie  climl 

have  a  spring  UauJen  that  will  not  allow 

Uie  keeper  to  begin  to  open  when  a 

weight  ol  i'A  pounds  or  ksa  la  appUed,  * 

but  the  keepers  shall  begin  to  open  when  “oo ‘““OuJ*' . 

a  weight  of  four  pounds  Is  applied.  In  <B)  Working  o 

prtfajt^ng  thia  detennlnaltMi,  the  weight  <C)  Working  Ir 
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shall  be  supported  on  the  keeper  agaln.nt 
the  end  of  toe  nose. 

(Q)  Safety  straps,  lanyards,  and  body 
belts  shall  be  tested  in  accordance  with 
the  following  procedure: 

(1)  Attach  one  end  of  toe  safe^ 
strap  or  lanyard  to  a  rigid  support,  and 
toe  otner  ei^  to  a  250-pound  canvas  bag 
of  sand; 

(2 )  Allow  the  250-pound  canvas  bag  of 
sand  to  free  fall  4  feet  when  testing 
safety  straps  and  6  feet  when  testing 
lanyard.*.  In  each  case,  the  strap  or  lan¬ 
yard  shall  stop  toe  fail  of  the  250-pouDd 
bag; 

(J)  Failure  of  the  strap  lanyard 
shall  be  ixidicated  by  any  breakage  or 
slippage  sufficient  to  permit  the  bag  to 
fall  free  from  toe  strap  or  lanyard. 

(4)  The  entire  **body  belt  assembly** 
shall  be  te.sted  using  one  D  ring.  A  safety 
strap  or  lanyard  shaU  be  used  that  is 
cap^le  of  passing  toe  '’impact  loading 
test**  described  in  paragraph  (g>  (2)  (il> 
(0)(2)  of  this  section  and  attached  as 
required  in  paragraph  (g)  <2)  (U)  <0)  (f  > 
of  this  section.  The  body  belt  shall  be 
secured  to  the  250-pound  bag  of  sand  at 
a  point  which  simulates  the  waist  of  a 
man  and  shall  be  dipped  as  stated  In 
paragraph  <g)  (2>  (11)  (O)  (2)  of  this  sec* 
tlon.  Failure  of  the  body  belt  shall  be 
Indicated  by  any  breakage  or  slippage 
sufficient  to  per^t  toe  bag  to  fall  frM 
from  the  body  belt. 

(3)  Pole  cMmbers.  <1)  Pole  climbers 
may  not  be  used  if  the  gaffs  are  less  than 
XV4  Inches  in  length  as  measured  on  the 
undersiae  of  toe  gaff.  The  gaffs  pole 
climbers  shall  be  covered  with  safety 
caps  when  not  being  used  for  their  In¬ 
tended  use. 

(11)  The  employer  shall  ensure  that 
pole  climbers  are  Inmcted  by  a  com¬ 
petent  p«r»oa  for  the  following  condi¬ 
tions:  Fractured  or  cracked  gaffs  leg 
Irons,  loose  or  ouU  gaffs,  broken  straps 
or  buckles.  If  any  of  these  conditions 
exist,  toe  defect  shall  be  corrected  be¬ 
fore  the  climbers  are  used. 

(ill)  Pole  cUmbeis  shaU  be  Inspected 
as  require  in  this  paragrairfi  (g>  (3)  be¬ 
fore  each  day's  use  and  a  gaff  cut-out 
test  perform^  at  least  weekly  when  In 
use. 

(lv>  Pole  ciimlMirs  may  not  be  worn 
when: 

(A)  Working  In  trees  (specifically  de¬ 

signed  tree  climbers  shall  Ihi  used  for 
tree  climbing) ,  • 

(B)  Working  on  ladders. 

(C)  Working  in  an  aerial  lift. 
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the  employer  »ha2l  » osure  that  the  head  i 
pr(>tecUoD  is  used  by  employees  ' 

<2)  Swe  protection.  Eye  protection  t 
meeting  toe  requirements  of  f  1910.133 

in)  (2i  toru  (a)  («»  toail  be  provided  and 

the  employer  shall  ensure  its  use  by  em¬ 
ployees  where  foreign  objects  may  enter 
the  eyes  due  to  work  operations  such  as 
but  not  umitod  tO' 

(i)  UrilUng  or  chipping  stone,  brick 
01  masonry,  breaking  concrete  or  pave¬ 
ment.  etc  by  hand  UkiIs  (sledgehammer, 
etc )  or  power  tools  such  as  pneumatic 
drills  or  hatiuner* ; 

111)  Working  on  or  arouiid  high  speed 
emerv  or  other  grinding  wheels  unpro¬ 
tected  by  gusjds, 

(lUi  Cutting  or  chipping  terra  cotta 
ducts,  tile,  etc; 

tlv)  Working  under  motor  venlcles 
requiring  Hammering, 

(V)  Cleaning  operations  wing  cc-m- 
rrccsed  sur.  stesm.  or  sand  tuost; 

vl>  AcetjlenewekllDgorsimllaropcr- 
atlons  where  sparks  are  thrown  oC; 

(vU)  Using  powder  actuated  stud 
drivers; 

(viU)  Tree  pruning  or  cutting  under- 

(Ix)*  Handling  battery  cells  and  solu¬ 
tions,  such  as  taking  battery  readings 
with  a  hydrometer  and  thermometer; 

(X)  Removing  or  rearranging  strand 
or  open  wire;  and 

txl)  Performing  lead  sleeve  wipuig 
and  while  so>dering. 

(3)  Tent  hcatert  Flame-type  heaters 
may  not  be  used  within  ground  tents  or 
on  plattomw  within  aerial  tents  unless: 

(1)  The  tent  covers  are  constructed  of 
fire  resistant  materials,  and 

(tl)  Adequate  ventilation  is  provided 
to  maintain  safe  oxygen  levels  and  avoid 
harmful  buildup  of  combustion  products 
and  combusU'ole  gases. 

(4)  rofchc*  Torches  may  be  used  on 
aerial  oslicing  platforms  or  in  buckets 
enclosed  by  tents  provided  the  tent  ma¬ 
terial  Is  constructed  of  fire  resistant  ma¬ 
terial  and  the  torch  Is  turned  off  when 
not  in  actual  use.  Aerial  tento  shall  be 
ad^uately  ventilated  while  the  torch  is 
In  operation. 

(5)  PortuHe  vQJser  equipmeaf.  Nom¬ 
inal  130V.  or  ksi.  pwtable  generators 
used  for  proYlding  power  at  work  loca¬ 
tions  do  not  require  grounding  if  the  out¬ 
put  circuit  Is  completely  tsolated  from 
the  frame  of  the  unit. 

(6)  Vehlcle-mountetf  aMJify  gener¬ 
ators.  Vehicle -mounted  utUity  gener¬ 
ators  used  for  providing  nominal  240V 


AC  or  less  for  powering  portable  tools 
and  equipment  need  not  be  grounded  to 
earth  if  all  of  the  following  conditions 
are  met: 

(1>  One  side  of  the  voltage  source  Is 
sollcUy  strapprt  to  the  metallic  struc¬ 
ture  of  the  vehicle ; 

(U)  Oroundlng-type  outlets  are  used, 
with  a  “grounding’*  conductor  between 
the  outlet  grounding  terminal  and  toe 
Bide  of  the  volUge  source  that  is  strapped 
to  toe  velikUe; 

<1U)  AU  metallic  encased  tools  and 
eq^ilpment  that  are  powered  from  t^ 
system  are  equipped  with  three-wire 
cords  and  grounding-type  atlsthment 
pl-jx,.  except  ee  deeigufcted  U.  paragropn 

(l)(7)  ol  thl»  KcUon. 

17)  Portable  UthU,  tods,  and  appH- 
once,.  Portable  Ugntt.  tools,  »nd  »PpU- 
nricn  having  noncurrent-carrylhg  as- 
temo!  metal  housing  may  be  usea  with 
power  equipment  desertLed  to  paiat.Taph 

(1)  (6)  of  thi*  lection  without  an  equip¬ 
ment  grounding  conductor.  When  opCT- 
ated  from  cotnmercial  power  such  mew 
parts  of  these  device*  iball  be  grounded, 
unless  these  tools  or  appliances  are  pro¬ 
tected  by  a  system  of  <*"“**** 
or  Its  equivalent.  Where  such  a  wtom 
Is  employed,  the  equipment  shaU  dls- 
Unalvett  marked  to  Indicate  double 
insulation.  .  ,, 

(8)  Soldering  deolces.Oroimdir*  Shall 

be  omitted  when  using  soldering  Iroua 
guns  or  wire- a  rap  tools  on  telecommunl- 
cattons  circuits. 

(9)  Uad  soort  The  wiping  of 
lotots  using  melted  solder,  gas  fueled 
torches,  soldering  Irons  or  o^r 
prlate  beating  devices,  and  the  solderlM 
of  wires  or  other  electrical  connec^M 
do  not  consutute  the  weldl^, 

and  braitog  described  to  Subpart  Q  ol 
this  part.  When  operated  from  comn^ 
ctu  power  the  metal  houslr^f  e  er^ 
solder  pots  shall  be  grouniW.  E^tric 
solder  pot*  may  be  used  with  the  power 
equipment  described  to  paragraph  ill  <6) 
of  this  section  without  a  grounding 
d>Ktor.  The  employer  sliall  ensure  ^t 
‘  wiping  gloves  or  cloths  and  eye  protec¬ 
tion  are  used  to  lead  wiping  oi^Uons. 
A  drip  pan  to  catch  hot  lead  drippings 
‘  shall  *1*0  be  provided  and  used. 

<1)  VeW'-le-mounf**  materid  han- 
[  dUng  devices  and  other  me^nical 
eouipment-d)  General  «>  Tif 
.  pJoyer  shall  ensure  toat  visual 
.  tioiis  are  made  of  the  equipment  by  a 
r  competent  person  each  day  the  equip¬ 


(D)  I>riving  a  vehicle,  nor 

(£)  Walking  on  rocky,  bard,  froien, 
brushy  or  huly  terrain. 

(h)  Ladders.  (l>  The  employer  shall 
enmre  that  no  employee  nor  any  mate¬ 
rial  or  equipment  may  be  supported  or 
permitted  to  be  supported  on  any  por¬ 
tion  of  a  ladder  unless  it  is  first  deter¬ 
mined.  by  impections  and  checks  con¬ 
ducted  by  a  competent  person  that  such 
ladder  is  adequately  strong,  in  g(x>d  con¬ 
dition.  and  properly  secured  in  place,  as 
required  in  Mubpart  D  of  this  part  and 
as  required  in  this  section. 

(2)  The  spacing  between  steps  or 
rungs  permanently  installed  on  poles  and 
Uiwers  shall  be  no  more  than  18  inches 
<36  inches  on  any  one  side).  This  re¬ 
quirement  aLv>  applies  to  fixed  ladders 
on  towers,  when  towers  are  so  equipped. 
Sparmg  between  steps  shall  be  umiorm 
above  the  IniUal  urstepped  section,  ex¬ 
cept  where  working,  standing,  or  access 
steps  are  required.  Fixed  ladder  rungs 
and  step  rungs  for  poles  and  towers  toall 
have  a  minimum  diameter  of  %’*.  Fixed 
ladder  rungs  siiall  liave  a  minimum  clear 
width  of  12  inches.  Steps  for  poles  and 
towers  shall  have  a  minimum  clear  width 
of  4t2  inches.  The  spacing  between  de¬ 
tachable  steps  may  not  exceed  30  inches 
on  any  one  side,  and  these  steps  shall  be 
properly  secured  when  in  u^e. 

(3)  After  April  30.  1975.  portable  wood 
ladders  Intended  for  general  use  may  not 
be  tainted  but  may  be  coated  with  a 
transciurent  noncondiicUve  coating. 
Portable  wood  ladder*  may  not  be  longi¬ 
tudinally  reutforced  with  metal. 

(4)  Portable  wood  ladders  toat  are  not 
being  carrl«d  on  vchlcl(:«  and  arc  not 
in  active  use  ehall  be  stored  where  they 
will  not  be  expo.sed  to  the  elements  and 
where  there  is  grod  ventilation. 

(5)  The  provisions  of  t  1910  25(c)  (5) 
shall  apply  U)  rolling  ladders  used  in  tele¬ 
communications  centers,  except  that 
such  ladders  siiall  have  a  minimum  in¬ 
side  width,  between  the  side  rails,  of  at 
least  eight  Im  hes 

(6>  Climbing  ladders  or  stairways  on 
scaffolds  u.'«d  for  access  and  egress  shall 
be  affixed  or  built  Into  the  scaffold  by 
proper  design  and  engineering,  and  shall 
be  so  located  that  their  use  will  not  dis¬ 
turb  the  stability  of  the  scaffold.  The 
rungs  of  the  climbing  device  shall  be 
equally  spared  but  mav  not  be  less  th«D 
12  inches  nominal  nor  more  than  16 
Inches  nominal  apart.  Horizontal  end 
rung*  used  for  platform  support  mav  also 
be  utilised  as  a  climbing  device  If  such 


rungs  meet  toe  spacing  requirement  of 
this  paragraph  (b)(6).  and  if  there  Is 
sufficient  clearance  between  to*  rung  and 
toe  edge  of  the  platfonn  to  afford  an 
adequate  handhold.  If  a  portable  ladder 
is  affixed  to  the  scaffold.  It  shall  be  se¬ 
curely  attached  and  shall  have  rungs 
meetbig  the  spacing  requirements  of  this 
paragraph  (hi  (6).  Clearance  shall  be 
provided  m  the  back  of  toe  ladder  of 
not  less  than  6  inches  from  center  of 
rung  to  the  nearest  scaffold  structural 
member. 

(7)  When  a  ladder  Is  supported  by  an 
aerial  strand,  and  ladder  hooka  or  other 
supports  are  not  being  used,  the  ladder 
shall  be  extended  at  least  2  feet  above 
the  strand  and  shall  be  secured  to  it  (e.g. 
lashed  or  held  by  a  safety  strap  around 
the  strand  and  ladder  side  rail) .  When 
a  ladder  is  supported  by  a  pole.  It  shall 
be  securelv  laslied  to  the  pole  unless  the 
ladder  is  speciAcally  desired  to  prevent 
movement  when  used  in  this  application. 

18)  The  following  requirements  apply 
to  metal  manhole  ladder*.  (1)  Metal 
manhole  ladders  shall  be  free  of  struc¬ 
tural  defects  and  free  of  accident  haz¬ 
ards  such  as  sharp  edges  and  burrs.  The 
metal  shall  be  prot^ted  against  cor- 
ro6i(m  unless  Inherently  cmroslon- 
resistant. 

(11)  These  ladders  may  be  designed 
with  parallel  side  rails,  or  with  side  rails 
varying  uniformly  in  separation  along 
toe  length  (tapered),  or  with  side  rails 
flaring  at  the  base  to  increase  stability. 

(ill)  The  spacing  of  rungs  or  step* 
shall  be  on  I2-inrb  centers. 

(Iv)  Conriections  between  rungs  or 
steps  and  si  ierails  shall  be  constructed  to 
insure  rigidity  as  well  as  strength. 

(V)  Rungs  and  steps  shall  be  cor¬ 
rugated.  knurled,  dimpled,  coated  with 
skid-reslsiant  materiBl.  or  otherwise 
treated  to  mlnimUe  Ihe  possibility  of 
slipping. 

(vl>  Ladder  hardware  shall  meet  the 
strength  requirements  of  the  ladder's 
component  parts  and  shall  be  of  a  ma¬ 
terial  that  is  protected  against  corrosion 
unless  Inherently  corrusion-resistant. 
Metals  shall  be  so  selected  as  to  avoid 
excessive  galvanic  action. 

(1)  Other  tools  and  personal  protective 
equipment — (1)  Head  protection.  Head 
protection  meeting  the  requirements  ot 
ANSI  2.89.2-1971.  “Safety  Requirementa 
for  Industrial  Protective  Helmets  for 
Electrical  Workers,  Class  B"  shall  be  pro¬ 
vided  whenever  there  is  exposure  to  pos¬ 
sible  high  voltage  electrical  contact,  and 
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ment  ts  to  be  ased  to  ascertain  that  It  U 
in  good  condition. 

<ii)  The  onploycr  shiJl  ensU'**  that 
tests  shall  be  made  at  tiie  beginning  of 
each  shift  by  a  competent  pervm  to  in¬ 
sure  toe  velilcle  bi-akea  and  operating 
sy.c  terns  are  in  proper  working  condition. 

(2)  Scrapers,  loaders,  dozers,  graders 
and  tracters.  (1)  All  rubber-tired,  self- 
propelled  scrapers,  n.bber-tlred  front 
end  ioaders.  rui>ber -tired  dozers,  agricul¬ 
tural  and  mdustrlal  trartors.  crawler 
tractors.  crawicr-ty}>e  loaders,  and  met^ 
graders,  with  or  without  attachments, 
that  are  used  In  teiecominurications 
work  shall  have  rollover  protective  struc- 
turee  that  meet  the  requirements  of  Sub- 
part  W  of  Part  19;>6  of  tots  Titie. 

(ii)  Eye  protection  shall  be  provided 
aiid  tlie  employer  shall  ensure  that  it  is 
ti«ed  by  en<pk>yee8  when  working  lit  area* 
where  flylrg  material  is  generated. 

13)  VehicU  -mounted  elevating  and  ro^ 
fating  trork  platfimns  These  devi-i^es 
shall  net  be  operated  with  any  conduc¬ 
tive  part  of  the  equipment  closer  to  ex¬ 
posed  energized  power  lines  toan  the 
clearances  set  for  to  In  Tabic  R-2  of  to« 
section. 

(4)  Derrick  trucks  and  similar  equip¬ 
ment.  (1)  This  equipment  .shall  not  be 
operated  with  any  conductive  part  of 
the  ^quinment  closer  to  exposed  ener- 
glr.ed  power  Un-s  than  t|>A 
forth  in  Table  B-2  of  this  eecUf<n. 

(U)  When  derricks  are  used  to  handle 
poles  near  energized  power  conductors, 
there  oporatlone  shall  conply  with  the 
requirements  contained  In  pamgrHphs 
(b)(7'  and  <n)(ll)  of  tola  section. 

(ill)  Moving  parts  of  equliunent  ^nd 
reaf!Jnery  cij-rled  «»n  or  mounted  on 
tciecommiiiilcauons  line  trucks  shall  be 
g’l'irrled  Thi^  mav  be  done  with 
rinedes  as  specified  In  paragraph  (d)(2) 
of  th;.«  section 

(Iv)  Derricks  and  the  oi>eratlon  of  der¬ 
rick;.  shall  comply  with  the  following  re- 
qulremc!  is'  (A)  Manufacturer’s  specifl- 
eaiions.  lead  ratings  and  Instructions  for 
derrick  opemtion  sliOll  be  strictly 
oh.'*:  rved. 

(B)  Rated  load  capacities  and  Instruc¬ 
tions  rcisted  to  deirick  oneiation  sliall 
be  conspicuously  posted  on  a  permanent 
WM'Rther-reslstant  plate  or  decal  in  a  lo¬ 
cation  on  the  derrick  that  is  plainly 
vi.slble  to  the  derrick  operator. 

(C)  Prior  to  derrick  operation  the 
parking  brake  must  be  set  and  th»  sta- 
bDL’cir  t.xtendcd  if  the  vehicle  Is  so 
equipped.  When  the  vehicle  Is  situated 


on  a  grade,  at  least  two  wheels  must  be 
chocked  on  toe  downgrade  side. 

iD)  Only  persons  trained  in  the  opera¬ 
tion  of  the  derrick  shall  be  permitted  to 
operate  the  derrick. 

(E)  Hand  signals  to  derrick  operators 
shall  be  toose  prescribed  by  ANSI  B3C.6- 
1969.  “Safety  Code  tor  Derricks”. 

(P)  The  employer  shall  ensure  that 
the  derrick  and  its  associated  equipment 
are  inspected  by  a  competent  person  at 
Intervals  set  by  the  manufacturer  but  in 
no  case  less  than  once  per  year.  Records 
sh^n  be  maintained  Including  the  dates 
of  inspections,  and  necessary  repairs 
made,  if  corrective  action  was  required. 

(Q>  Mocifications  or  additions  to  the 
demek  and  it*  associated  equipment  that 
alter  ite  caimciiy  or  affect  It*  bafe  opera¬ 
tion  shall  be.made  only  with  written  cer¬ 
tification  from  the  manufacturer,  or 
other  equivalent  entity,  such  as  a  na¬ 
tionally  rcccirr.ized  testing  laboratory, 
timt  the  modiAcatlon  results  In  the 
equipment  being  safe  for  its  Intended 
use  Such  enunges  shall  require  the 
changing  and  posting  of  revised  cap.'icity 
and  Inslrucilon  decoAS  or  plates.  TTicse 
new  ratmgb  or  Ihnitations  shall  be  as 
provided  by  the  manulacturer  or  other 
equivalent  entity. 

(H>  Wire  tope  used  with  derricks  shall 
be  of  Improved  plow  steel  or  equivalent. 
Wire  rope  safety  factors  siiall  be  in  ac- 
oovdance  wito  American  National  Stand¬ 
ards  TnsUlule  B30. 6-1969. 

(I)  W'Ire  rope  ‘»hall  be  taken  out  of 
service,  or  the  defective  portion  removed, 
when  any  of  the  following  condltKX^LS  ex¬ 
ist:  (i)  The  rope  strength  LdS  be^  sig¬ 
nificantly  reduced  due  to  corrosion,  pit¬ 
ting.  or  exce.'islve  heat,  or 

<2>  Tne  UiickJiess  of  the  outer  wires 
of  the  rope  has  been  reduced  to  two- 
thirds  or  less  ol  the  original  toickness.  or 

(3)  There  are  more  than  six  broken 
wires  in  any  one  rope  lay.  or 

(4)  There  is  excessive  pei-manent  dis¬ 
tortion  caused  bv  kinking,  crushing,  or 
severe  twisting  of  the  rope. 

(k)  Materials  handUng  and  storage^ 
<1)  Petes— W’hcn  working  with  poles  in 
piles  or  stseks,  work  shall  be  performed 
from  'toe  ends  of  the  poles  as  much  as 
pof.sible.  and  precautions  sliall  be  t^ken 
for  toe  safety  of  eroplovce*  at  the  other 
end  of  the  pole.  During  pole  hauliiig 
operations,  all  loads  shall  be  secured  to 
prev*ent  displacement.  Lights,  retiectors 
and/or  fljgs  shall  be  dl.sT>1aye(1  on  toe 
end  and  side*  of  toe  load  as  necessary. 
The  requirements  for  installation,  re- 


FEDEWVl  REGISTER.  VOl.  42,  NO.  239— TUESDAY,  DECEMBER  T3.  1977 


RULES  AND  REGULATIONS 


Chapter  XVII — Occupational  Safety  and  Health  Admin. 


TitI#  2^  ■  Lflbof 


moval.  or  other  handling  of  poles  tn  pole 
lines  are  prescribed  In  paragraph  (n)  of 
this  secUon  which  pertains  to  overhead 
lines.  In  the  case  of  hoisting  machinery 
equipped  with  a  poelUve  stop  load¬ 
holding  device,  It  shall  be  permissible 
for  the  operator  to  leave  his  position  at 
the  controls  (while  a  load  Is  suspended) 
for  Uie  sole  purpose  of  assisting  In  posi¬ 
tioning  the  load  prior  to  landing  it.  Prior 
to  unloading  steel,  poles,  crossanns,  and 
sltnii^r  material,  the  load  shall  be  thor¬ 
oughly  examiiMd  to  ascertain  that  the 
load  has  not  shifted,  that  blnden  or 
stakes  have  not  broken,  and  that  the 
load  Is  not  otherwise  hasardous  to 
tfnployees. 

(2)  Cable  reels.  Cable  reels  In  storage 
shall  be  checked  or  otherwise  restratr^ 
when  there  to  a  possibility  that  they 
might  accidentally  roll  f  rmn  position. 

(1)  Cable  /ault  locafinp  and  tetting. 

(1)  Employees  involved  In  using  high 
vedt^es  to  locate  trouble  Of  test  cables 

be  Instructed  In  the  precautions 
necessary  for  their  own  safety  and  the 
safety  of  other  employees. 

(2)  Before  the  voltage  Is  applied,  cable 
conductors  shall  be  Isolated  to  the  estent 
practicable.  Employees  shall  be  warned, 
by  such  techniques  as  briefing  and  tag¬ 
ging  at  aU  affected  locations,  to  stay 
clear  while  the  voltage  Is  applied. 

(m)  Groundinff  /or  employee  protec- 
tion—pole  Uses— (I)  Power  conductor$. 
Electric  power  conductors  and  equip¬ 
ment  shall  be  considered  as  energised 
unless  the  employee  can  visually  deter¬ 
mine  that  they  are  bonded  to  one  of  the 
grounds  listed  in  paragraph  (m)  (4)  of 
this  section. 

(2)  Nonworking  open  wire.  Nonwork¬ 
ing  open  wire  communications  lines  shall 
be  bonded  to  one  of  the  grounds  listed  In 
paragraph  (m)  (4)  oi  this  section, 

(3>  Vertical  power  conduit,  power 
ground  wires  and  ttreef  Ught  fixtures.  (U 
Metal  power  conduit  on  joint  use  poles, 
exposed  vertical  power  ground  wires,  and 
street  light  fixtures  which  are  below 
communications  attachments  or  less  than 
20  Inches  above  these  attachments,  shall 
be  considered  energired  and  shall  be 
tested  for  voltage  unless  the  employee 
can  visually  determine  that  they  are 
bonded  to  the  communications  suspen¬ 
sion  strand  or  cable  sheath. 

(U)  If  no  hasardous  voltage  Is  shown 
by  the  voltage  test,  a  temporary  bond 
shall  be  placed  between  such  street  light 
fixture,  exposed  vertical  power  grounding 


conductor,  or  metallic  power  conduit  and 
the  communications  cable  strand.  Tem¬ 
porary  bonds  used  fw  this  purpose  shall 
have  sufficient  conductivity  to  carry  at 
least  500  amperes  for  a  period  of  one  sec¬ 
ond  without  fusing. 

(4)  Suitable  protective  groundiTig.  Ac¬ 
ceptable  grounds  for  prot^Uve  ground¬ 
ing  are  as  follows: 

(I)  A  vertical  ground  wire  which  has 
been  tested,  fouxrd  safe,  and  Is  connected 
to  a  power  system  mulUgrounded  neu¬ 
tral  or  the  grounded  neutral  of  a  power 
secondary  system  where  there  are  at 
least  tiuee  services  cormected; 

(II)  Cmnmunlcatlons  cable  sheath  or 
shield  and  its  supporting  strand  where 
the  sheath  or  shield  Is; 

(A)  Bonded  to  an  underground  or 
burled  cable  which  Is  connected  to  a 
central  office  ground,  or 

(B)  Bonded  to  an  underground  metal¬ 
lic  piping  system,  or 

(C>  Bonded  to  a  power  system  multi- 
grounded  neutral  or  grounded  neutral  of 
a  power  secondary  system  which  has  at 
least  three  services  connected: 

(ill)  Guys  which  are  bonded  to  the 
grounds  specified  tn  paragn^>h8  (m)  (4) 
(1)  and  (U)  of  this  section  and  which 
have  continuity  uninterrupted  by  an  in¬ 
sulator;  and 

(lv>  If  all  of  the  preceding  grounds 
are  not  available,  arrays  of  driven  groutKl 
rods  where  the  resultant  resistance  to 
ground  will  be  low  enough  to  eliminate 
danger  to  personnel  or  permit  prompt 
operation  of  protective  devices. 

(5)  Attaching  and  removing  tem¬ 
porary  bonds.  When  attaching  grounds 
(bonds),  the  first  attachment  shall  be 
made  to  the  protective  ground.  When  re¬ 
moving  bonds,  the  coimectlon  to  the  line 
or  equipment  shall  be  removed  first.  In¬ 
sulating  gloves  shall  be  worn  during 
these  operations. 

(6)  Temporary  grounding  of  suspen- 
tion  strand.  (t>  The  suspoislon  strand 
shall  be  grounded  to  the  existing  grounds 
listed  In  paragraph  <m)(4)  of  this  sec¬ 
tion  when  being  placed  on  jointly  used 
poles  or  during  thunderstorm  activity. 

(11)  Where  power  crossings  are  en¬ 
countered  on  nonjolnt  lines,  the  strand 
shall  be  bonded  to  an  existing  ground 
listed  In  paragr^)h  (m)(4>  of  this  sec¬ 
tion  as  close  as  possible  to  the  crossing. 
This  bonding  Is  not  required  where 
crossings  are  made  on  a  common  crosa- 
Ing  p(rte  unless  there  is  an  upward  change 
In  grade  at  the  pole. 
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are  Indlrsted.  the  pole  shall  be  consid¬ 
ered  unsafe.  Also,  prod  the  pole  as  pear 
Uit:  stvuitQ  line  as  possible  using  a  pole 
prod  or  a  screwdriver  with  a  blade  at 
least  5  Inches  long.  If  substantial  decay 
Is  encountered,  the  pole  shall  be  con¬ 
sidered  unsafe. 

(11)  Apply  a  horizontal  force  to  the 
pole  and  attempt  to  rock  It  back  and 
forth  In  a  direction  perpendicular  to  the 
line  Caution  shall  be  exercised  to  avoid 
causing  power  wires  to  swing  together. 
The  force  may  be  applied  either  by  push¬ 
ing  with  a  pike  pole  or  pulling  with  a 
rope.  If  the  pole  cracks  during  the  test. 

It  shall  be  considered  unsafe. 

(4)  Unsafe  poles  or  structures.  Poles 
or  structures  determined  to  be  unsafe 
by  test  or  obsen  atlon  may  not  be  climbed 
until  made  safe  by  guying,  bracing  or 
other  adequate  means.  Poles  determined 
to  be  unsafe  to  climb  shall,  until  they 
are  made  safe,  be  tagged  In  a  conspicu¬ 
ous  place  to  alert  and  warn  all  employees 
of  the  un^e  condition. 

(5)  Test  reQuirements  tor  cable  sus¬ 
pension  strand.  (1)  Before  attaching  a 
splicing  platform  to  a  cable  suspension 
strand,  the  strand  shall  be  tested  and 
determined  to  have  strength  sufficient 
to  support  the  weight  of  the  platform 
and  the  employee.  Where  the  strand 
crosses  above  power  wires  or  railroad 
tracks  It  may  not  be  tested  but  shall  be 
Inspected  In  accordance  with  paragraph 
(n)  (6)  of  this  secUon. 

(11)  The  following  method  or  an  equiv¬ 
alent  method  shaU  be  used  for  testing 
the  strength  of  the  strand:  A  rope,  at 
least-eighths  Inch  In  diameter,  shall  be 
thrown  over  the  strand.  On  Joint  lines, 
the  rope  shall  be  passed  over  the  strand 
using  tree  pruner  handles  or  a  wire  rais¬ 
ing  tool.  If  two  employees  are  present, 
botli  shall  grip  the  double  rope  and  slow¬ 
ly  transfer  their  entire  weight  to  the 
rope  and  attempt  to  raise  themselves  off 
the  ground.  If  only  one  employee  Is  pres¬ 
ent,  one  end  of  the  rope  which  has  been 
passed  over  the  strand  shall  be  tied  to 
the  bumper  of  the  truck,  or  other  equally 
secure  anchon^e.  The  employee  then 
shall  grasp  the  other  end  of  the  rope  and 
attempt  to  raise  himself  off  the  ground. 

(6)  inspection  of  strand.  Where  strand 
passes  over  electric  power  wires  or  rail¬ 
road  tracks.  It  shall  be  Inspected  from  an 
elevated  working  position  at  each  pole 
supporting  the  span  In  question.  The 
strand  may  not  be  used  to  support  any 
splicing  platform,  scaffold  or  cable  car. 


if  any  of  the  following  conditions  exist; 

(1)  Corrosion  so  that  no  galvanizing 
can  be  detected. 

(U)  One  or  more  wires  of  the  strand 
are  broken, 

(til)  Worn  spots,  or 
(Iv)  Bum  marks  such  as  those  caused 
by  conUct  with  ^trlc  power  -vires. 

(7)  Outside  work  platfornu.  Unless 
adequate  railings  are  provided,  safety 
straps  and  body  belts  shall  be  used  while 
working  on  elevated  work  platforms  such 
as  aerial  splicing  platforms,  pole  plat¬ 
forms,  ladder  platforms  and  terminal 
balconies. 

i8)  Other  tievated  locations.  Safety 
straps  and  body  brits  shall  be  worn  when 
working  at  elevated  positions  on  poles, 
towers  or  similar  structures,  which  do 
not  have  adequately  guarded  work  areas. 

(9)  Installing  and  removing  wire  and 
cable.  Before  installing  or  removing  wire 
or  cable,  the  pole  or  structure  shall  be 
guyed,  braced,  or  otherwise  supported,  as 
necessary,  to  prevent  failure  of  the  pole 
or  structure. 

(10)  Avoiding  contact  with  energized 
power  inductors  or  equipment.  When 
cranes,  derricks,  or  other  mechanized 
equipment  are  used  for  setting,  moving, 
ore  removing  poles,  all  necessary  pre¬ 
cautions  shall  be  taken  to  avoid  contact 
with  energized  power  conductors  or 
equipment. 

(11)  Handling  poles  near  energized 
power  conductors.  (1)  Joint  use  poles 
may  not  be  set.  moved,  or  removed  where 
the  nominal  voltage  of  open  electrical 
power  conductors  exceeds  34.5kV  phase 
to  phase  (20kV  to  ground) . 

(II)  Poles  that  are  to  be  placed,  moved 
or  removed  during  heavy  rains,  sleet  or 
wet  snow  In  joint  lines  carrying  more 
than  8  7kV  phase  to  phase  voltage  (SkV 
to  ground)  shall  be  guarded  or  otherwise 
prevented  frmn  direct  contact  with  over¬ 
head  energized  power  conductors. 

(III)  (A)  In  Joint  lines  where  the  power 
voltage  is  greater  tham  750  volts  but  less 
than  34.5kV  phase  to  phase  (30  kV  to 
ground),  wet  poles  being  placed,  moved 
or  removed  shall  be  insulated  with  eith^ 
a  rubber  insulating  blanket,  a  fiberglass 
box  gul^,  or  equivalent  protective  equip¬ 
ment. 

(B)  In  joint  lines  where  the  power 
Vintage  is  greater  than  8.7  kV  phase  to 
phase  (SkV  to  ground)  but  less  than 
34.5kV  phase  to  phase  (20  kV  to  ground) . 
dry  poles  being  placed,  moved,  or  re¬ 
moved  shall  be  Insulated  with  either  a 
rul^r  insulating  Uanket,  a  fiberglass 


(ill)  Where  roller-type  bonds  are  used, 
they  shall  be  restrained  so  as  to  avoid 
stressing  the  electrical  connections. 

(iv)  Bonds  between  the  suspension 
strand  and  the  existing  ground  shall  be 
at  least  No.  6AWG  copper. 

(v)  Temporary  bonds  shall  be  left  in 
place  until  the  strand  has  been  tensioned, 
dead-ended,  and  permanently  groimded. 

(Vi)  The  requirements  of  paragraphs 
(m)(8)(i)  through  (m)(6)(v>  of  this 
^tion  do  not  apply  to  the  installation  of 
insulated  strand. 

(7)  Antenna  work-radio  transmitting 
stations  3-30  MHZ.  (1)  Prior  to  ground¬ 
ing  a  radio  transmitting  station  antenna, 
the  «np!oyer  shall  insure  that  the  rigger 
In  charge: 

(A)  Prepares  a  danger  tag  signed  with 

his  signature, 

(B)  Requests  the  transmitting  tech¬ 
nician  to  shutdown  the  transmitter  and 
to  ground  the  antenna  with  its  ground¬ 
ing  switch, 

(C)  Is  notified  by  the  transmitting 
technician  that  the  transmitter  has  been 
shutdown,  and 

(D)  Tags  the  antenna  ground  switch 
personally  in  the  presence  of  the  trans¬ 
mitting  technician  after  the  antenna  has 
been  grounded  by  the  transmitting  tech¬ 
nician. 

(U)  Power  shall  not  be  applied  to  the 
antenna,  nor  shall  the  grounding  switch 
be  opened  under  any  circumstances  while 
the  tag  Is  affixed. 

(Ill)  (A)  Where  no  grounding  switches 
are  provided,  grounding  sticks  shall  be 
used,  one  on  each  side  of  line,  and  tags 
shall  be  placed  on  the  grounding  sticks, 
antenna  switch,  or  plate  power  switch  tn 
a  conspicuous  place. 

(B)  When  necessary  to  further  reduce 
excessive  radio  frequency  pickup,  ground 
sticks  or  short  circuits  shall  be  placed  di¬ 
rectly  on  the  transmission  lines  near  the 
transmitter  in  addition  to  the  regulv 
grounding  switches. 

(C)  In  other  cases,  the  antenna  lines 
may  be  disconnected  from  ground  and 
the  transmitter  to  reduce  pickup  at  the 
point  In  the  field. 

(Iv)  All  radio  frequency  line  wires  shall 
be  tested  for  pickup  with  an  Insulated 
probe  before  they  are  handled  either  with 
bare  hands  or  with  metal  tools. 

(V)  The  employer  shall  Insure  that  the 
transmitting  technician  warn  the  riggers 
about  adjacent  lines  w’hlch  are,  or  may 
become  energized. 

(vl)  The  employer  shall  Insure  that 
when  antenna  work  has  been  completed. 


the  rigger  in  charge  of  the  job  returns  to 
the  transmitter,  notifies  the  tranamittlnf 
technician  in  chart'o  that  woik  has  been 
completed,  and  personally  removes  the 
tag  from  the  antenna  ground  switch. 

(n)  Ooerkead  lines — (1)  Handling 
suspensofn  strand.  (1)  The  employer  shall 
insure  that  when  handling  cable  sus¬ 
pension  strand  which  Is  being  installed 
on  poles  carrying  exposed  energized 
power  conductors,  employees  shall  wear 
Insulating  gloves  and  shall  avoid 
contact  with  the  strand  until  after  It 
has  been  tensioned,  dead-ended  and 
permanently  grounded. 

(11)  The  strand  shall  be  restrained 
against  upward  movement  during  Instal¬ 
lation; 

(A)  On  joint-use  poles,  where  there  is 
an  upward  change  In  grade  at  the  pole, 
and 

(B)  On  non- joint-use  poles,  where  the 
line  crosses  under  energized  power 
conductors. 

(2)  Need  for  testing  wood  poles.  Un¬ 
less  temporary  guys  or  braces  are  at¬ 
tached,  the  following  poles  shall  be  tested 
In  accordance  with  paragraph  (n)  (3)  of 
this  section  and  determined  to  be  safe 
before  employees  are  permitted  to  climb 
them: 

(1)  Dead-end  poles,  except  properly 
braced  or  guyed  “Y"  or  “T”  cable  junc¬ 
tion  poles, 

(U)  Straight  line  poles  which  are  not 
storm  guyed  and  where  adjacent  span 
lengths  exceed  165  feet, 

(Ul)  Poles  at  which  toere  Is  a  down¬ 
ward  change  In  grade  and  which  are  not 
guyed  or  braced  comer  poles  or  cable 
junction  poles, 

(Iv)  Poles  which  support  only  tele¬ 
phone  drop  wire,  and 

(T)  Poles  which  carry  less  than  ten 
communication  line  wires.  On  joint  use 
poles,  one  power  line  wire  sh^  be  con¬ 
sidered  as  two  communication  wires  for 
purposes  of  this  paragraph  (n)  (2)  (v>. 

(3)  Methods  for  testing  wood  poles. 
One  of  the  following  methods  or  an 
equivalent  method  shall  be  used  for 
testing  wood  poles: 

(1)  Rap  the  pole  sharply  with  a  ham¬ 
mer  weighing  about  8  pounds,  starting 
near  the  ground  line  and  continuing  up¬ 
wards  circumferentially  around  the  pole 
to  a  height  of  approximately  6  feet.  The 
hammer  win  produce  a  clear  eound  and 
rebound  sharply  when  striking  sound 
wood  Decay  pockets  will  be  indicated  by 
a  dull  sound  and/or  a  less  pronounced 
hammer  rebound.  When  decay  pockets 


box  guide,  or  equivalent  protective  equip¬ 
ment. 

(C)  Where  wet  or  dry  poles  arc  being 
removed,  Insulation  of  the  pole  is  not  re¬ 
quired  if  the  pole  Is  cut  off  2  feet  or  more 
t^low  the  lowest  power  wire  and  also  cut 
off  near  the  ground  line. 

(Iv)  Insuhiting  gloves  shall  be  worn 
when  handling  the  pole  with  either 
hands  or  tools,  when  there  exists  a  pos¬ 
sibility  that  the  pole  may  contact  a 
power  conductor.  Where  the  voltage  to 
ground  of  the  power  conductor  exceeds 
15kV  to  ground.  Class  II  gloves  (as  de¬ 
fined  in  ANSI  J6  6-1971)  shall  be  used. 
FOr  voltages  not  exceeding  15kV  to 
ground.  Insulating  gloves  shell  have  a 
breakdown  voltage  of  at  least  17kV. 

(V)  The  guard  or  insulatlns  material 
used  to  proU'Ct  the  pole  shall  meet  the 
appropriate  3  minute  proof  test  voltage 
requirements  contained  in  the  ANSI 
J6  4-1971. 

(vl)  When  there  exUts  a  possibility  of 
contact  between  the  pole  or  the  vehicle- 
mounted  equipment  used  to  handle  the 
pole,  and  an  energized  power  conductor, 
the  following  precautions  shall  be  oIh 
served; 

(A)  When  on  the  vehicle  which  car¬ 
ries  the  derrick,  avoid  all  contact  with 
the  ground,  with  persons  standing  on 
the  ground,  and  with  all  grounded  ob¬ 
jects  such  as  guys,  tree  limbs,  or  metal 
sign  posts.  To  the  extent  feasible,  re¬ 
main  on  the  vehicle  as  long  as  the  pos- 
sJMlity  of  contact  exists. 

B)  When  It  Is  necessary  to  leave  the 
>  '.icle,  step  onto  an  Insulating  blanket 
aiid  break  all  contact  with  the  vehicle 
before  stepping  off  the  blanket  and  emto 
the  ground.  As  a  last  resort,  U  a  blanket 
Is  not  available,  the  employee  may  jump 
cleanly  from  the  vehicle. 

(C)  When  It  Is  necessary  to  enter  the 
vehicle,  first  step  onto  an  Insulating 
blanket  and  break  all  rontact  with  the 
ground,  grounded  objects  and  other  per¬ 
sons  before  touching  the  truck  or  der¬ 
rick. 

(12)  Workfny  position  on  poles.  Climb¬ 
ing  and  working  are  prohibited  above  the 
level  of  the  lowest  electric  power  con- 
ducter  on  the  pole  (exclusive  of  vertical 
runs  and  street  light  wiring) .  except: 

(1)  where  communications  facilities 
are  attached  above  the  electric  power 


conductors,  and  a  rigid  fixed  barrier  Is 
installed  between  the  electric  power  fa¬ 
cility  and  the  communications  facility, 
or 

(11)  where  the  electric  power  conduc¬ 
tors  are  cabled  .secondary  service  drops 
carrying  less  than  300  volts  to  ground 
and  are  attached  40  inches  or  more  below 
the  communications  ccmductors  or 
cables. 

(13)  Metal  tapes  and  ropes.  (1)  Metal 
measuring  tapes,  metal  measuring  ropes, 
or  tapes  containing  conductive  strands 
may  not  be  used  when  working  near  ex¬ 
posed  energized  parts. 

(U)  Where  It  Is  necessary  to  measure 
clearances  from  energized  parts,  only 
nonconducUve  devices  shall  be  used. 

(o>  Underground  lines.  The  provisions 
of  this  paragraph  apply  to  the  guarding 
of  manholes  and  street  openings,  and  to 
the  ventilation  and  testing  for  gas  In 
manholes  and  unvented  vaults,  whera 
telecommunications  field  work  is  per¬ 
formed  on  or  with  underground  lines. 

(1)  Oitardtnff  manholes  and  street 
openings.  (1)  When  covers  of  manholes 
or  vaults  are  removed,  the  opening  shaU 
be  promptly  guarded  by  a  railing,  tem¬ 
porary  cover,  or  other  suitable  temporary 
barrier  which  Is  m^propriate  to  prevent 
an  accidental  fall  through  the  opening 
and  to  protect  employees  working  in  the 
manhole  from  foreign  objects  entering 
the  manhole. 

(U)  While  work  Is  being  performed  In 
the  manhole,  a  person  with  basic  first 
aid  training  shall  be  Immediately  avail¬ 
able  to  render  assistance  If  there  is  cause 
for  believing  that  a  safety  hazard  existo, 
and  if  the  requirements  contained  In 
paragraphs  (d)(1)  and  (oXlXl)  of  this 
section  do  not  adequately  protect  the  em- 
ployee(s).  Examples  of  manhole  work¬ 
site  hazards  which  shall  be  considered  to 
constitute  a  safety  hazard  Include,  but 
are  not  limited  to : 

(A)  Manhole  worksites  where  safety 
hazards  are  created  by  traffic  patterns 
that  cannot  be  .corrected  by  provisions  of 
paragraph  (d)  (1)  of  this  section. 

<B)  Manhole  worksites  that  are  subject 
to  unusual  water  hazards  that  cannot  be 
abated  by  conventional  means. 

(C)  Manhole  worksites  that  are  oc¬ 
cupied  Jointly  with  power  utilities  as  d^ 
scribed  in  paragraph  (o>  (3>  of  this 
section. 

(2)  Requirements  prior  to  entering 
manholes  and  unvented  vaults.  (i>  Before 
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an  emptoree  enters  a  manhole,  the  fol- 
k>wing  steps  shall  be  taken :  .  „ 

(A)  The  internal  atmosp^iere  shall  he 
tested  for  combustible  gas  and.  except 
when  conUnuous  forced  vent^tlon  is 
provided,  the  atmosphere  shaU  also  be 
tmted  for  oxygen  deficiency. 

tB)  When  unsafe  conditions  are  de¬ 
tected  by  testing  or  other  means,  the  work 
area  shall  be  ventilated  and  otherwise 
made  safe  before  entry. 

(11)  An  adequate  continuous  supply  ox 
air  shall  be  provided  while  work  is  per¬ 
formed  in  manholes  under  any  of  the 
following  condiUons; 

(A)  Where  combustible  or  explosive 

gas  vapors  have  been  initially  detected 
and  subsequently  reduced  to  a  safe  level 
by  ventilation,  . 

(B)  Where  organic  solvents  are  used 
In  the  work  procedure, 

(C)  Where  open  flame  torches  are 
used  In  the  work  procedure. 

(D)  Where  the  manhole  is  located  in 
that  portion  of  a  public  right  of  way  open 
to  vehicular  traffic  and'or  exposed  to  a 
seepage  of  gas  or  gases,  or 

(E)  Wliere  a  toxic  gas  or  oxygen 
deficiency  is  found. 

dii)  (A)  The  requirements  of  para- 
gn.,ph<:  (0)  (3)  (1)  and  (ii)  of  this  seetton 
do  not  apply  to  work  In  central  office 
cable  vaults  that  are  adequately  ven¬ 
tilated. 

<B)  The  requirements  of  paragrajms 

(o)<2>  (1)  and  (ii)  of  this  section  apply 
to  work  in  unvented  vaults. 

(3)  Joint  power  and  telecomntunica^ 
tion  mcnhcles.  While  work  Is  being  per¬ 
formed  in  a  manhole  occupied  iotntly  by 
an  electric  utility  and  a  teJecommumca- 
tlcm  utility,  an  employee  with  basic  first 
aid  training  shall  be  available  In  the  im¬ 
mediate  vicinity  to  render  emergency  as¬ 
sistance  as  may  be  required.  The  em¬ 
ployee  whose  presence  is  required  In  the 
immediate  vicinity  for  the  purposes  of 
rendering  emergtucy  assistance  is  not  to 
be  precluded  from  occasionally  entering 
a  *nft.nhni.»  to  provldc  assistance  other 
%>\An  In  an  emergency.  The  requirement 
of  this  paragraph  (o)(3>  does  not  pre¬ 
clude  a  qualified  employee,  working 
alone,  from  entering  for  brief  periods  of 
time,  a  manhole  where  energised  cables 
or  equipment  are  In  servioe.  for  the  pur¬ 
pose  of  Inspection,  housekeeping,  taking 
leadings,  or  similar  work  If  such  work 
can  be  performed  safely. 


(4)  Laddern.  Ladders  shall  be  used  to 
enter  and  exit  manholes  exceeding  4 
feet  In  depth. 

(6>  Flames.  When  open  flames  are 
used  in  manholes,  the  following  precau¬ 
tions  shall  be  taken  to  protect  against  the 
accumulation  of  combustible  gas: 

<i>  A  test  for  combustible  gas  shall  be 
made  immediately  before  iming  the  open 
flame  device,  and  at  least  once  per  hour 
while  using  the  device;  and 

(11)  a  fuel  tank  (eg;.,  acetylene)  may 
not  be  in  the  manhole  in  actual 

use. 

(p)  JftcroiDooe  tronsmisston. — (1)  Epe 
protection.  Employers  shall  Insure  that 
employees  do  not  look  into  an  open 
waveguide  which  is  connected  to  an  en¬ 
ergised  source  of  mlmwave  radiation. 

(3)  Hazardous  area.  Accessible  areas 
associated  with  microwave  communica¬ 
tion  systems  where  the  electromagnetic 
radiation  level  exceeds  the  radiation  pro¬ 
tection  guide  glvm  in  f  1910.97  shall  be 
posted  as  described  In  that  section.  The 
lower  half  of  the  warning  symbol  shall 
include  the  following: 

B*dlstton  in  thli  ares  may  exceed  baxard 
llmltattoDS  and  ^>ecial  precauUone  are  re¬ 
quired.  <M>taln  ^»eclfle  Instruction  beTore 
entering. 

(3)  Protective  measures.  When  an  em¬ 
ployee  works  in  an  area  where  the  elec¬ 
tromagnetic  radiation  exceeds  the  radia¬ 
tion  protection  guide,  the  employer  shall 
institute  measures  that  insure  that  the 
employee's  exposure  is  not  greater  than 
that  permitted  by  the  radlailun  guide. 
Such  measures  shall  include,  but  not  be 
limited  to  those  of  an  administrative  or 
engineering  nature  or  those  involving 
personal  protective  equipment. 

(q)  Tree  frimmiaa— eiecfHcoI  Aos- 
ords— (1)  General.  (1)  Employees  en¬ 
gaged  In  pruning,  trimming,  removing, 
or  clearing  trees  from  lines  shall  be  re¬ 
quired  to  consider  all  overhead  and 
underground  electrical  power  conduc¬ 
tors  to  be  energised  with  potentially 
fatal  voltages,  never  to  be  touched  (con¬ 
tacted)  either  directly  or  indirectly. 

(ii)  Employees  engaged  In  line-clearing 
(^rations  shall  be  instructed  that : 

(A)  A  direct  contact  is  made  when 
any  part  of  the  body  touches  or  contacts 
an  energized  conductor,  or  other  cnei> 
glzed  electrical  flxture  or  apparatus. 


<B)  An  Indirect  contact  is  made  when 
any  part  of  the  body  touches  any  object 
In  contact  with  an  energised  electrical 
conductor,  or  other  energized  flxture  or 
iqjparatus. 

(C)  An  indirect  contact  can  be  made 
through  conductive  tools,  tree  branches, 
trucks,  equipment,  or  other  objects,  cf 
as  a  result  of  communications  wires, 
cables,  fences,  or  guy  wires  being  acci¬ 
dentally  energized. 

(D)  Electric  shock  will  occur  when  an 
employee,  by  either  direct  or  Indirect 
ccmtact  with  an  energized  coductor, 
energized  tree  limb,  tool,  equipment,  or 
other  object,  provides  a  path  for  the 
flow  of  electricity  to  a  grounded  object 
or  to  the  ground  itself.  Simultaneous 
contact  with  two  energized  conductors 
will  also  cause  electric  shock  which  may 
result  in  serious  or  fatal  Injury. 

(hi)  Before  any  work  is  performed  in 
proximity  to  energized  conductors,  the 
system  operator/owner  of  the  energized 
conductors  shall  be  contacted  to  ascer¬ 
tain  If  he  knows  of  any  hazards  a.<;ao- 
ciated  with  the  conductors  which  may 
not  be  readily  apparent.  This  rule  does 
rot  applv  when  ooerations  are  performed 
by  or  on  behalf  of,  the  system  operator/ 
owner. 

(2)  Working  in  proximity  to  tiecirical 
hazards  (i)  Emnloyers  shall  ensure  that 
a  close  inspection  Is  made  by  the  em¬ 
ployee  and  by  the  foreman  or  siipervlsm' 
In  charge  before  climbing,  entering,  or 
working  around  any  tree,  to  determine 
whether  an  electrical  power  conductor 
thmuch  the  tree,  or  passes  within 
reaching  distance  of  an  employee  work¬ 
ing  in  the  tree.  If  any  of  these  conditions 
exist  either  directly  or  Indirectly,  an 
electrical  hazard  shall  be  consider^  to 
exist  unless  the  system  operator/owner 
has  caused  the  b^^zard  to  be  removed  by 
deenergizing  the  lines,  or  installing  pro¬ 
tective  eoulpment. 

(U)  Only  qualified  employees  or  train¬ 
ees,  familiar  with  the  special  techniques 
and  hazards  involved  in  line  clearance, 
shall  be  permitted  to  perform  the  work 
if  it  is  found  that  an  electrical  hazard 
exists. 

(ill)  During  all  tree  irking  operations 
aloft  where  an  electrical  hazard  of  more 
than  750V  exists,  there  shall  be  a  second 
employee  or  trainee  qualified  in  line 


clearance  tree  trimming  within  normal 
voice  communication. 

(iv)  Where  tree  work  is  performed  by 
employees  qualified  In  line-clearance 
tree  trimming  and  trainees  qualifled  in 
line-clearance  tree  trimming,  the  clear¬ 
ances  from  energized  conductors  given 
In  Table  R-3  shall  apply. 

Tablb  R-S~jrfn(mum  vorking  distances 
from  energized  conductors  for  Une-cUar- 
ance  tree  trimmers  ang  Hne-ctearance  tree- 
trimmer  traxnees 

Voltage  range  Minimum 

(pAssr  to  p)i(ue)  %s>Tking 

(Mtoooits)  distance 

9.1  to  15  0 .  9  ft.  0  in. 

16  1  to  85.0 . .  9  n.  4  in. 

86.1  to  46.0 _ _  2  ft.  6  tn. 

46  1  to  72  6 .  8  n.  0  in. 

79  6  to  121  0 . . .  8  ft.  4  in. 

188  0  to  145  0 .  8  ft.  8  In. 

1610  to  160  0 _ _  8  ft.  6  In. 

930  0  to  242  0 . . . .  6  ft.  0  In. 

846.0  to  862  0 . .  7  ft.  0  In. 

600.0  to  652,0 _ - _ _  11  ft.  0  In. 

700.0  to  766.0 .  16  ft.  0  In. 

(V)  Branches  hanging  on  an  energized 
conductor  may  only  be  removed  using 
appropriately  insulated  equipment. 

(vi)  Rubber  footwear.  includLlng  line¬ 
man's  overshoes,  shall  not  be  considered 
as  providing  any  measure  of  safety  from 
electrirai  hazards. 

(vif)  Ladders,  platforms,  and  aerial 
devices.  Including  Insulated  aerial  de¬ 
vices,  may  not  be  brought  In  contact  with 
an  tiectrical  conductor.  Reliance  shall 
not  be  placed  on  their  dielectric  capabil¬ 
ities. 

(vlll)  When  an  aerial  lift  device  con¬ 
tacts  an  eleebical  conductor.  Uie  truck 
supporting  the  aerial  lift  device  shall  be 
considered  as  energized. 

(3)  Storm  work  and  emergency  con¬ 
ditions.  (i)  Since  storm  work  and  emer¬ 
gency  conditions  create  special  hazards, 
only  authorized  representatives  of^he 
electric  utility  system  operator  ^o^er 
and  not  telecommunication  workers  may 
perform  tree  work  in  these  situations 
where  energized  electrical  power  conduc¬ 
tors  are  Involved. 

(11)  When  an  emergency  condition 
develops  due  to  tree  operations,  work 
shall  be  suspended  and  the  system  op¬ 
erator/owner  shall  be  notified  immedi¬ 
ately. 
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(r)  Buried  facilities— Communications  c 
Knes  and  power  lines  In  the  same  trench  i 
(Reserved) 

IS)  Definitions — (1)  Aeriol  li/fs  Aerial  I 
lifts  Include  the  foUowing  types  of  ve-  ’ 
hide-mounted  aerial  devices  used  to 
elevate  personnel  to  Jobsites  above 
groimd:  ^ 

(1)  Extensible  boom  platforms, 

(Ii)  Aerial  ladders, 

(ill)  Articulating  boom  platforms. 

(Iv)  Vertical  towers, 

(V)  A  combination  of  any  of  the  above 
defined  In  ANSI  A92.2-1989.  These  de¬ 
vices  are  mnde  of  metal,  wood,  fiberglass 
reinforced  plastic  <FRP) ,  or  other  mate¬ 
rial;  are  powered  or  manually  operated; 
and  are  deemed  to  be  aerial  lifts  whether 
or  not  they  are  capable  of  rotating  about 
a  substantially  vertical  axis. 

(3)  Aerial  spUcing  platform.  This  con- 
of  a  platform,  approximately  3  ft. 

X  4  ft.,  used  to  perform  aerial  cable  work. 

It  is  furrdshed  with  fiber  or  byntheUc 
ropes  for  supporting  the  platform  from 
aerial  strand,  detachable  guy  ro^ies  for 
anchoring  )t,  and  a  device  for  raising 
and  lowering  it  with  a  handiine. 

(3)  Aerial  tent.  A  smaU  tent  usually 
constructed  of  vinyl  coated  canvas  which 
is  usually  supported  by  light  metal  or 
p«i,sUc  tubing.  It  U  (Jeslgn^  to  protect 
employees  In  Ir  clement  weather  while 
working  on  ladders,  aenal  splicing  plat¬ 
forms.  or  aerial  d»‘vlce8. 

(4)  Altve  or  live  (energized).  Electri¬ 
cally  connected  to  a  source  of  potential 
difference,  or  eiectrieally  charged  so  as 
to  have  a  potential  significantly  differ¬ 
ent  from  that  of  the  earth  in  tlie  viem- 
Ity  The  term  “live"  is  sometimes  used  In 
tiie  place  of  the  term  ‘current-carry¬ 
ing.*'  where  the  intent  is  clear,  to  avoid 
repetition  of  the  longer  term. 

(5)  Barricade.  A  physical  obstruction 
such  as  tapes,  cones,  or  •’A”  frame  type 
wood  and/or  metal  structure  Intended 
to  warn  and  limit  access  to  a  work  area. 

(6)  Barrier.  A  physical  obstruction 
which  is  Intended  to  prevent  contact  with 
energized  lines  or  equipment,  or  to  pre¬ 
vent  unauthorized  access  to  work  area. 

(7)  Bond.  An  electrical  connecUon 
from  one  conductive  element  to  smother 
far  the  purpoee  of  minimizing  potential 
differences  or  providing  sullable  conduc¬ 
tivity  for  fault  current  or  for  mitigation 


of  leakage  currect  and  electrolytic 
action. 

(8)  Cable.  A  conductor  with  insula¬ 
tion,  or  a  stranded  conductor  with  or 
without  insulation  and  oUier  coverings 
(single-conductor  cable),  or  a  combina- 
tirni  of  conductors  insulated  from  one 
another  (multiple-conductor  cable). 

(9)  CoWe  sheath.  A  protective  cover¬ 
ing  applied  to  cables. 


More.— A  cable  sheath  may  oonsixt  of  mul¬ 
tiple  layers  of  which  one  ox  Diore  Is 
oooducUve. 

(10)  Circuit.  A  conductor  or  system  of 
conductors  through  which  an.  electric 
current  is  Intended  to  flow. 

(11)  Communication  lines.  The  con¬ 
ductors  and  their  supporting  or  contain¬ 
ing  strucnires  for  telephone,  telegraph, 
railroad  signal,  data,  clock,  fire,  police- 
alarm.  community  television  antenna 
and  other  sy^items  which  are  used  for 
public  or  private  signal  or  comniunica- 
lion  service,  and  which  operate  at  poten¬ 
tials  not  exceeding  400  volts  to  ground  or 
750  volts  between  any  two  polntc  of  the 
circuit,  and  the  transmitted  power  of 
which  does  not  exceed  150  watts.  When 
communications  lines  operate  at  less 
than  150  volte  to  ground,  no  limit  Is 
placed  on  the  capacity  of  the  syst«n. 
Specifically  designed  communications 
cables  may  include  communication  cir¬ 
cuit  not  complying  with  the  preceding 
limltaUors.  where  such  clrculte  are  nlao 
used  Incidentally  to  supply  power  to 
communication  equipment. 

(12)  Conductor.  A  material,  usually  in 
the  form  of  a  wire,  cable,  or  bus  bar ,  suit¬ 
able  for  carrying  an  electric  current. 

(13)  Effectively  grounded.  Intention- 
•Jly  connected  to  earth  through  a  ground 
connecUon  or  connections  of  sufficiently 
low  impedance  and  having  sufficient 
currcnt-carrying  capacity  to  prevent  the 
build-up  of  voltages  which  may  result  in 
undue  nazard  to  connected  equipment  os 
to  persons. 

( 14)  Equipment.  A  general  term  which 
includes  materials,  fittings,  devices,  ap¬ 
pliances.  fixtures,  apparatus,  and  simi¬ 
lar  items  used  as  part  of,  or  in  connec¬ 
tion  with,  a  supply  or  communications 
installation. 

[  (15)  Ground  (reference).  That  con¬ 

ductive  body,  usually  earth,  to  which  an 
I  electric  potential  is  referenced. 


(16)  Ground  (as  a  noun).  A  conduc¬ 
tive  connection,  whether  Intentional  or 
accidental,  by  which  an  electric  circuit 
or  equipment  is  connected  to  reference 
ground. 

(17)  Ground  (os  a  rerb).  The  con¬ 
necting  or  estTvblishment  of  a  connection, 
whether  by  intention  or  accident,  of  an 
electric  circuit  or  equipment  to  refer¬ 
ence  rro’ind 

(16)  Gnni ad  fenf  .  A  small  tent  usually 
eoti.-Jiructed  of  vinyl  coated  canvas  sup¬ 
ported  by  a  metal  or  pla.*ittc  frame.  Its 
purpose  k  to  protect  employees  from  In¬ 
clement  weather  while  working  at 
truned  cable  pedestal  sites  or  similar 
locations 

(19)  Grounded  conductor  A  system  or 
circuit  conductor  which  is  Intentionally 
grounded. 

(20)  Grounded  spjfems.  A  sy.^tem  of 
conductors  In  which  at  least  one  conduc¬ 
tor  or  point  (Usually  the  middle  wire,  or 
the  neupal  point  of  transformer  or  gen¬ 
erator  windL:i;s)  is  intenUonally 
grounded.  elth«*r  solMly  or  throutcb  a 
current-limiting  <!evlce  /not  a  current- 
interrupting  device). 

*21)  Grounding  efeefrode  conductor. 
(Orounatrp  conductor) .  A  coiiductor 
used  to  connect  equipment  'or  the 
grounded  circuit  of  a  wliing  system  to 
a  grounding  electrode. 

(22)  Insulated.  Separated  from  other 
condurijijg  surfaces  by  a  dielectric  sub¬ 
stance  (including  air  space)  offering  a 
high  resistance  to  the  passage  of  current. 

Non  — When  say  object  Is  said  to  be  In¬ 
sulated.  It  Is  undersUiOd  to  be  Insulsted  in 
sultebie  riianuer  for  the  oondltlons  to  which 
It  is  subjected.  OtherwlM.  it  Is.  within  the 
purpow  of  these  rules,  uninsulstcd.  Insulat¬ 
ing  oovertngt  of  eonauctors  is  one  means  of 
making  the  conductor  Insulated 

(23)  In*i'lLtion  (as  applied  to  cable). 
That  which  is  relied  upon  to  insulate  the 
conductor  from  other  conductors  or  con¬ 
ducting  Darts  or  from  ground. 

(24 »  Joint  use.  TTie  sharing  of  a  com¬ 
mon  faculty,  such  as  a  manhole,  trench 
or  pole,  by  two  or  more  different 
kinds  of  utilities  (e.g.,  power  and 
Uit''ori.munlcatlona) . 

(25)  Ladder  platform.  A  device  de¬ 
signed  to  facilitate  working  aloft  from 
an  extension  ladder.  A  typical  device 
consists  of  a  platform  (approximately 
9"  X  15")  hinged  to  a  welded  pipe  frame. 


The  rear  edge  of  the  platform  and  the 
bottom  cross-member  of  the  fi*ame  are 
equipped  writh  latches  to  lock  the  pla(- 
foiTO  to  ladder  rungs. 

(26)  Ladder  seat.  A  removable  seat 
used  to  facilitate  work  at  an  elevated 
position  on  roUiug  ladders  m  telecom¬ 
munication  centers. 

(37)  Manhole.  A  subsurface  enclosure 
which  personnel  may  enter  and  which  is 
used  for  the  purpose  of  mstaUmg,  op¬ 
erating,  and  maintaining  submei^lble 
equipment  and/or  cable. 

(28)  Manhole  platform.  A  platform 
consisting  of  aepuruie  planks  which  are 
laid  across  steel  platform  supports.  The 
ends  of  the  supports  are  engaged  m  the 
manhole  cable  racks. 

<29)  Microwave  transmission  The  act 
of  communicating  or  signaling  utilizing  a 
frequency  between  1  GH»  (gigahertz) 
and  500  OHa  Inclusively. 

(30)  Nominal  voltage.  The  nominal 
voltage  of  a  sysiem  or  circuit  is  the  value 
assigned  to  a  system  or  circuit  of  a  given 
voltage  cla.rs  for  the  purpose  of  con¬ 
venient  de.signaiion.  The  actual  voltage 
may  vary  above  or  below  this  value. 

(31)  Pole  balcony  or  seat.  A  balcony  or 
ge«t  used  as  a  support  for  workmen  at 
pole-mounted  equipment  or  torminal 
bo^es.  A  typical  device  consists  of  a 
bolted  assembly  of  steel  details  and  a 
wooden  pla*  rrm.  Rteel  braces  run  from 
the  pole  to  the  undeiv^We  of  the  hair'^mv. 
A  guard  rail  (approximately  30"  high) 
may  be  provided. 

(32)  Pole  platform  A  platform  In¬ 
tended  for  use  by  a  workman  in  splicing 
and  maintenance  operations  in  an  ele¬ 
vated  pofitlon  adjacent  to  a  pole.  It  con¬ 
sists  of  a  platform  equipped  at  one  end 
with  a  hinged  chain  binder  for  secur¬ 
ing  the  plaitorm  to  a  role.  A  brace  from 
the  pole  to  the  underside  of  the  platform 
is  also  provided. 

(33)  Qualified  employee.  Any  worker 
who  by  rea.«on  of  his  training  and  ex¬ 
perience  has  demonstrated  lUs  ability  to 
safely  perform  his  duties. 

(34)  Qualified  line-clearance  tree 
trimmer.  A  tree  worker  who  through  re¬ 
lated  training  and  on-the-jcb  experience 
is  familiar  with  the  special  techniques 
and  hazards  Involved  in  line  clearance. 

(35)  Qualified  Une-clearance  tree- 
trimmer  trainee.  Any  worker  regularly 
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Msigned  to  a  Une>clearanee  tree-tiim- 
minf  crew  and  undergoing  wi’tbe'joh 
training  who.  in  the  eouree  of  such  train¬ 
ing,  has  demonstrated  his  ability  to  per¬ 
form  his  duttes  safely  at  his  level  of 
training. 

(Sg)  System  operafor/otener.  Tike  per¬ 
son  or  organization  that  operates  or  eon- 
trots  the  electrical  conductMs  Involved. 

(31)  TeUcommwtieatiofu  center.  An 
installation  of  communication  equipment 
under  the  exclusive  control  of  an  orga¬ 
nization  providing  telecocnmunicatloos 
service,  that  is  located  outdoors  or  in  a 
vfluilt.  chamber,  or  a  building  space  used 
primarily  for  su^  installations. 

Non. — ^Telecommunication  centers  are  fa- 
elUUM  esUUlsIied.  equipped  and  arranged  in 
accordance  with  engineered  plans  for  the  pur- 
poae  ot  provtdlng  telecommunications  Mvloe. 
rtmy  may  be  located  on  premlsee  owned  or 
leased  by  the  organisation  providing  tele- 
communleatton  aervtoe.  or  on  tbo  premlsee 
owned  or  leased  by  others.  Ttale  deanltton 
tncludee  ewlUAi  rooms  (wbetbor  oloctTome 
cbanloal.  electroolc,  or  oomputer  oontroUed) . 
terminal  rooma,  power  rooma.  repeater  rooms. 
tranemlUer  and  receiver  roome.  switchboard 
operating  rooms,  eabte  vaults,  and  mlacel- 
laneoue  oommunlcattone  equlpmant  roome. 
Simulation  rooms  of  telocommunloatlon  cen¬ 
ters  for  trslBii«  or  devalopaeetal  purposes 
are  also  included. 

(33)  Telecommvnications  derricks.  Kc- 
tstiiw  or  DonroUUng  derrick  structures 
permanenUy  mounted  on  vehicles  for  the 
purpose  of  lifting,  lowering,  or  position¬ 
ing  hardware  and  materleJs  used  in  tele¬ 
communications  work. 

(39)  Teteoommnntcation  tine  tmek. 
A  tru^  used  to  transport  men.  tools,  and 
material,  and  to  serve  as  a  traveling 
workshop  for  teteoammunicatlon  In- 
staUatkm  and  maintenance  work.  It  Is 
sometimes  equipped  with  a  boom  and 
auxiliary  equbunent  for  setting  poles,  dig¬ 
ging  holes,  and  elevating  material  or  men. 

(40)  Telecommunteation  service  The 
furnishing  of  a  capability  to  signal  or 
communicate  at  a  distanoe  by  means  such 
as  teiephoiie.  telegraph,  police  and  flre- 
alana.  oommuolty  antenna  trtevlslon.  or 
similar  system,  using  wire,  conventional 
caUe.  coaxtil  cable,  wave  guldee.  micro¬ 
wave  transmission,  or  other  sImUar 
means. 

(41)  I7noeiifetf  MWff.  An  enclosed  vault 
In  which  the  only  openings  are  access 
openings. 


(42)  Vault.  An  enclosure  above  or  be¬ 
low  grcmnd  which  personnel  may  enter, 
and  which  is  used  for  the  purpose  of 
installing,  operating,  and/m*  maintaining 
equipment  and/(H‘  cable  which  need  not 
be  of  submersible  design. 

(43)  Vented  vavtt.  An  enclosure  as  de¬ 
scribed  in  paragraph  (s)  (42)  of  this  sec¬ 
tion.  with  provision  for  air  changes  using 
exhaust  flue  stackis)  and  low  level  air 
Intake(s).  operating  on  differentials  of 
pressure  end  temperature  providing  fw* 
air  flow. 

(44)  Voltape  0/ an  effectioelp  prottfided 
circuU.  The  voltage  between  any  con¬ 
ductor  and  ground  unless  otherwise 
indicated. 

(45)  Voltoae  of  a  drctUt  not  effectivelv 
orounded.  The  voltage  between  any  two 
conductors.  If  one  circuit  is  directly  con¬ 
nected  to  and  supf^ied  from  another  cir¬ 
cuit  of  higher  voltage  (as  in  the  case  of 
an  autotransformer),  both  are  consid¬ 
ered  as  of  the  higher  voltage,  unless  the 
circuit  of  lower  voltage  Is  effectively 
grounded.  In  which  case  its  voltage  is  not 
determined  by  the  circuit  of  higher  volt¬ 
age.  Direct  connection  implies  electric 
connection  as  distinguished  from  connec¬ 
tion  merely  through  electromagnetic  or 
electrostatic  induction. 

(40  FR 13441.  Mar.  IS.  1978] 

$  1910.S74  Sonrees  of  atenilardff. 

Ose.  goitres 

1910J91  ...  ANSI  n. 1—1969.  Safety  Stsad- 
srd  for  Pulp.  and 

Paoefboanl  mn* 

1910J94  ...  AMOtua— 1996.  Texttla  Safety 
Ooda. 

1910JM  ...  AJfU  Z50.1— 1947.  SafMy  Oodt 
for  Bakary  Bqulpmmt. 
-tdlOJtt  ...  ANSI  28.1—1961.  Safety  0ed9 
for  Xoandry  Maohlnery  and 
OpetmOona. 

I910J68  ...  Am  09.1— 16M.  Safety  Bs>> 
quMmants  for  SawmlUs. 

1910966 _  ANSI  06.1—1971.  Pulpwood 

Safety  OtaudarSa 


f  191S.27S  Suukdarda  orgaaizaUona. 

Spedflc  standards  of  the  following  or- 
ganlaatlons  have  been  referenced  In  this 
subpait.  (Copies  of  the  referenced  stand¬ 
ards  may  be  obtained  from  the  issuing 
organisations.  Tlie  names  and  addresses 
of  the  IssutfK  organizations  are  as 
follows: 


Anerlcaa  Matloual  Btaodards  Xnstttute 

(ANSIt 

14S0  Broadway 

New  York.  New  York  10019 

National  Fire  Protecttoo  AaeoclattoD  (NFPA) 

470  Atlantic  Avenue 

Boston,  Maaeachusetts  03310 

American  Society  of  Mecbantoal  BnglnsMS. 

Inc..  United  Engineering  Center 
S4S  East  47th  Street 
New  York.  Mew  York  10017 
Institute  of  Markers  of  Explosives 
43u  Lexington  Avenue 
New  York.  New  York  10017 
Underwrltere'  Laboratories.  Inc. 

907  East  Ohio  Street 
Chicago,  XllLoola  90611 

American  Society  for  Tecttng  A  Materials 

(ASTM) 

1016  Race  Street 

PhUadelpbla.  Pennsylvania  1910? 

(40  FB 19449.  Mar.  96. 1»79| 

Subport  S— Elactricol 
11910.308  Applicniimu 

(a)  General.  Section  1910  309  adopts 
as  a  national  consensus  standard  the 
National  Electrical  Code  NFPA  70-1971: 
ANSI  Cl-1971  (Rev.  of  Cl-1968).  which 
fs  incorporated  by  reference  In  this  sub¬ 
part. 

(b)  Farpose  of  the  national  Wleetrical 
Code.  (1)  The  purpose  of  the  National 
Electrical  Code  to  the  practical  safe¬ 
guarding  of  any  persons  and  of  bufldlnfs 
and  their  cimtents  from  haards  arlstig 
from  the  use  of  electricity  for  light  best 
power,  radio,  signaling,  azkd  for  other 
purposes.  The  standards  eontainsd 
therein  are  occupational  safety  and 
health  standards  to  the  extent  that  they 
safeguard  any  person  who  to  an  employee 
of  an  employer. 

(2)  The  National  BectHcal  Code  con¬ 
tains  basic  minimum  provisloos  consid¬ 
ered  necessary  for  safety. 

(e>  geope— (1)  Covered.  The  provi¬ 
sions  of  this  Subpart  8  cover  ^ectrloal 
InstaUations  and  utiUaatlon  egulpfnent 
I  InstallM  or  used  within  or  onRblic  and 
I  prlvi^  buildings,  stnietares  ud  other 
premises  including: 

(I)  Yards. 

(II)  Carnivals. 

(tU)  Parking  lots. 

(lv>  Mobile  homes. 

(v)  Recreational  vehicles. 

(Vi)  Conductors  that  connect  an  in¬ 


stallation  to  a  supply  01  electricity,  and 
(vlt)  Other  outside  conduotors  edia- 
oent  to  the  premises. 

(2)  Wot  oowtmL  The  proTiiloas  ol  till* 
lubpert  do  not  oner; 

(1)  InsteUatlan.  In  .hip.,  waterereft, 
mOway  rolling  .toek,  aircraft  or  auto- 
moUre  .ebieln, 

(U)  liutaUaUoai  undeiaroand  In 
mines, 

(Ul)  Installattons  ot  raOwajs  for  gsn- 
eratlon.  transformation,  transmlsskm.  or 
distribution  of  power  used  ezclustselT  for 
operation  ot  rolling  stock  or  InstaUations 
used  exclusively  for  elgnallng  and  coB- 
municathm  purposes, 

(It)  InstaUatlflas  ot  commiBleatleo 
eqiUpment  under  exclnstve  eontrai  ot 
communleatton  utOlUes.  located  outdoora 
or  In  building  spaces  used  exclusively  tor 
such  Installattou,  or 
(T)  Tnstallattons  under  the  acluslve 
control  of  tteetrle  uttUtles  tor  the  pur- 
poee  of  communication,  metering  or  tor 
the  generatton,  control,  transformation, 
transmission,  snd  distribattan  of  electric 
snergy.  loested  In  buildings  used  enlu- 
slvely  by  the  utilities  tor  such  purposes 
or  located  outdoora  on  pioperty  owned 
or  leased  by  the  uttUttes  or  on  pubUc 
highways,  stnets.  roads,  etc.,  or  ontdoora 
by  estabUshed  rights  on  prlvM  property. 

(d)  i>egn<tloas  oppUraNc  to  this  Sab- 
port  5— (1)  dpprooed.  Sons  proristoiu 
of  the  National  Boetrieal  Code,  NFPA 
70-1271:  ANSI  Cl-1271  (Rev.  of  Cl- 
12M) ,  which  Is  adopted  In  this  subpart 
S,  require  Installatloos  or  equipment  to 
be  approved.  In  Aitlele  100  of  the  Code, 
“approved'*  Is  defined  to  mean  “accept¬ 
able  to  the  authority  enforcing  this 
Oode.“  TTie  authority  enforcing  the  Code 
under  subpart  S  la  the  Assistant  Becre- 
tary  ot  Labor  for  Occupational  Safety 
and  Health.  Tlie  definitions  In  this  sub¬ 
section  Indicate  what  Is  aoceptable  to  the 
Assistant  Secretary  of  lokbor,  and  there¬ 
fore  approved  within  the  metuilng  of  the 
Code  as  Incorporated  In  this  sub¬ 
part  S. 

(2)  Acceptable.  An  tautallaUcn  or 
equipment  le  acceptable  to  the  Assistant 
Secretary  of  Labor,  and  approved  within 
the  meaning  of  this  Subpart  8:  Q)  It  It 
It  accepted,  or  csrtified.  or  listed,  m 
labeled,  or  otherwiee  determined  to  ba 
safe  by  a  nationally  tecognbed  testing 
laboratory.  sua>  at,  but  not  limited  to. 
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ITndirwrttecB’ LaboratcrleB.  Ine.  and  Fac¬ 
tory  Mutual  Engineering  Curp.;  or  (U> 
with  rmpect  to  an  Installattnn  or  equip¬ 
ment  of  a  kind  which  no  nationally 
raoognlxed  "f  laharatory  aooepta, 
oerttflea.  Usta.  labels,  or  daurmlnes  to  ba 
safe.  If  It  Is  Inapectad  or  tested  by  anotbar 
Federal  agency,  or  by  a  State,  municipal, 
or  other  local  antfaority  ruaponslble  for 
enforcing  ncoupaticnal  eafety  provlahxae 
of  the  National  Electrical  Code,  and 
found  In  oompUanoe  with  the  provialone 
ot  the  Nattonal  Eloctrical  Code  ai  apiAled 
In  11210.202;  or  (111)  with  reepect 
to  ouetom-made  aqulpinent  or  related 
Installs  rinni  which  are  fabri¬ 

cated  tor,  and  Intended  for  uee  by,  a 
paittcnlar  customer.  If  It  le  determinad 
to  be  safe  for  Its  Intended  use  by  Its  man- 
ufacturer  on  the  basis  of  test  data  which 
the  employer  keeps  and  makes  available 
for  tatooettan  to  the  AaMant  Secre¬ 
tary  and  bis  autborlesd  reprsMntatlves. 

(2)  For  purposes  of  subparagraph  (2) 
of  this  paragraph: 

U>  Ustad.  Eqidpeunt  Is  “Usted"  U  it 
It  of  a  kind  mentioned  In  a  list  which, 
(a)  Is  published  by  a  nattonally  reoog- 
nlxed  laboratory  vrhlob  makes  periodic 
Inspsrtlon  of  the  produotlon  ot  such 
equipment,  and  (b)  states  such  equip¬ 
ment  mecte  nationally  recognized  stand¬ 
ards  or  has  been  tested  snd  found  sate 
for  use  in  a  specified  manner: 

(U)  Labaied.  Eqatpmsnt  Is  ’Tabelsd“ 
It  thm  Is  attached  to  It  a  label,  ayin- 
or  other  Identifying  mark  of  a  na- 
ttonally  noognhnd  testtng  laboratory 
wideh,  (s>  makes  periodic  Inepectioas  of 
the  produetton  of  each  ot  equipment, 
and  (h>  ahass  latwiing  indlcatea  com- 
pUanee  with  nattonally  recognised 
standards  or  testa  to  list (ii  ml  in  safe  UM 
In  aapecifled  manner; 

(111)  Accepted.  An  Installattim  Is  "ae- 
oeptad“  if  it  has  been  Inspected  and 
found  by  a  nattonally  teoognlied  tasting 
laboratoiy  to  confonn  to  meoified  plans 
or  to  prooadunt  of  applicable  codes: 

<IT>  Otrtmti.  Equipment  Is  *)osrtt- 
fled“  It  It.  (a)  has  been  tatoed  and  faund 
by  a  nattonally  rseognlxad  tasting  lah- 
oratoiT  to  meet  nattocuUly  tooognlasd 
standards  or  to  be  af  e  for  ua  In  a  mecl- 
Aed  Banner,  or  (b)  la  of  a  kind  whoa 
prodnetton  Is  periodloally  bupeetad  by  a 
nsttonally  recognised  tasting  laboratory, 
and  (e>  It  bears  a  labaL  tt«.  or  othar 
record  ot  oerttficatton; 


(T)  Vtttiiotton  eqaipment.  UtUlxatlcn 
equipment  means  equipment  which  utt- 
Usa  electric  energy  for  mechanIcaL 
chsoiicAl,  hftsting.  Malting  or 
useful  iNuposs. 

S  1910.309  National  EUctrical  Code, 

(8)  Tike  requireokents  ocmtaiiied  In 
the  foUowlns  Articles  end  sections  of  the 
Nstiooal  Electrical  Code.  Nn*A  70-1971 : 
ANSI  Cl-1971  (Rev.  of  Cl-1968)  shaD 
apply  to  all  electrical  installations  and 
utilization  equipment: 

Arttotoe: 

000  ..............  noartioua  Locations. 

901  .....a.........  CRaM  1  InataUatloas 

(Hassrdoua  Loee- 

UOM). 

003  Olaai  n  laataUatftMW 

(Hasardoua  Looa- 
tiona). 

•06  ............a.  OUms  m  Tnaunattnoa 

(Haaardoua  Loae 

Saotloas: 

990-66  (e)  end  nquipakaot  on  Btruv* 

(b).  tural  Motel. 

960-69  (s).  (9|»  FDCtebto  and/or  Oord 
and  (e).  Oonnaefead  and  Flog 

Ooonaetad  Bqol|^ 
OMBt,  Oronndt^ 
Method. 

400-8  (e)  snd  (b).  Flaxlbia  Oorda  end 

400-6  .......aa...  ft^Ua’  Oorda  and 

OaMa  Froblbltad. 

400-i  a.a.aaaaaaaa  FlaXlbla  OOCda  OOd 

Oablaa.  SpUoaa. 

600“9  Overounvnt  Fri'ifanttnn 

a»ts<  Anpeottlia  og 
Flaxlbia  Oorda. 

409-10  .....aa.a.a.  FuH  st  JotDta  aod  tST- 

lelnala  ot  flaxlbia 


489-8  ...a......a.  Tnatallatlon  ot  Fortabla 

nomaraton  Baatars. 

498-10  ......a—aa  X  o  1 1  s  1 1  s  tion  AppM- 

enoas  Adiaoent  te 
Oombtistlbla  llet»» 
naL 

489-11  ...a.aa.a—  Btandt  for  FnrtsMi 
AppUanoaa. 

498-18 _ .a  Btgnala  fOr  Baatad  Ap» 

pUanoaa. 

tt3-14  .........aa  Watar  BasUrs. 

488-U  (a|.  (91.  iMtallstloD  of  tnftasad 
snd  (e|.  map  and  Tiiduslilai 

Ttoatlng  AppUanoM. 

11(^14  (a)  and  Btoetrlo  OonnaeOen. 

(9>. 

110-tt  (el.  (9|s  OvafdtQf  og  live  Fart, 
end  (e|. 


Sac  tloa— OoQtl  Buad 

110-10  _ _  Arolnf  Fsrta. 

110-01  ...........  Marking. 

llO“8S  . . . TV _  tffia»»l»af2|/xa 

94(^16  (a),  (b),  Loeackm  la  FrMalaw 
(0).  and  (d).  (for  Ovareurrant  Pm- 
tactlon  Oavloaa). 

840-19  (el  and  Onardlag  ct  Aretog  ar 

(b)  .  Buddanly  Movtag 

Fsrta  of  Ovarauitam 

860-9  (el  and  (b).  DjO^^SyBam *Orwnd 
leg. 

800-5  (a),  (bl.aed  AC.  Clreulta  and  Bfo- 
(e|.  taiaa  To  Ba  Oroondv 

ad. 

880-7  ....... _ _  OireulU  Not  TO  Be 

Oroundad. 

800  48  (al.  (b),  Flaad  BqntpaBao* 
(a),  and  (d)  Oroundtng.  Oanaral 

800-49  (a|.  (b).  Flxad  iqulpiBaai 

(o).  (d).  (a),  (fl.  (HoundLof.  SpaeUto. 

<g).  (b).and  (I). 

800  44  (a),  (b|.  Mooalactrlcal  Bqidp* 
(e).  (di.and  (a|.  nMot.  aruundtog. 

S0(k-40  (a|,  fb|.  Iqtapmeat  Oonnaetad 
(a),  and  (dl  by  Oord  and  Fief 

Oroondliif. 

690-t41  (a),  (b).  Btattooaiy  Motet 

(c) .  and  Id)  Oroundbkg. 

409-149  ....... _  Forubie  Motora 

OrountUng. 

8K)-0O  (a|  and  Bqutpmant  Oroundiag 

<b|.  Ooanaetloaa. 

860-01  ...........  ESaetlva  Oroundlnf. 

800-67  (a)  aod  Flxad  Equipman* 

(b|.  Mathod  og  Onmnd- 

498-18  ...........  Appllukea  Ovoandtat 

489-17  _ _  Inatanitloe  og  Watt- 

tarmatad  Ovana  and 
Oountar  •  mountad 
Oooincg  Unlta. 

(b>  Bverv  new  electrtcal  installatler 
and  all  new  utilization  equipment  In 
stalled  after  March  IS,  1972.  end  even 
repieoemeni.  tnodiflcetion.  or  repair  ei 
rehabllitstioiL  afim  March  15.  1971.  at 
any  part  of  any  deetrlcal  tniitaUatinn  ov 
utilization  aqulpaient  tnutelifid  beforv 
March  IS.  1972.  shaU  be  Installed  « 
made,  and  maintained,  in  aecordaner 
with  the  provtoions  ot  the  1971  National 
Electrical  Code.  NFPA  70-1971;  ANSI 
Cl-1971  (Rev  of  CU1989). 

ic*  OrOttfid./atOf  protecrion — (1) 
General  NotwithsUnding  the  provtstons 
of  paragraphs  (a)  and  (b)  of  this  eee- 
tion,  the  requirement  in  section  110-7  eg 
the  1971  National  Electrioal  Code  CNffA 
70-1971:  ANSI  Cl-1971)  that  all  IS- and 
20-anipere  receptacle  outiets  on  single- 
phase  circuits  lor  oonstnictlon  sttes  have 
approved  ground-feult  circuit  protec¬ 
tion  (or  personnel  does  not  apply-  Ih  Usu 


thereof,  the  dnptoyer  shall  use  eitiier 
ground-fault  obvutt  interrupters  as 
specifled  in  paragraph  (c)  (2)  of  this  sec¬ 
tion  or  aa  assured  equipment  groundlnf 
conductor  program  as  spectfled  in  para¬ 
graph  (0(3)  og  this  section.  Co  protect 
employees  on  construction  sites.  Tlkese 
requU  ements  are  In  addition  to  any  other 
requirements  fOr  equipment  grounding 
cMkductors. 

(2)  OfoiMd-/gii(f  drcuU  intermptert. 
All  120-volt,  stngle-phase.  19-  and  28- 
ampere  receptacle  outlets  on  oonsCruc- 
Uon  sites,  which  are  not  a  part  of  the 
permanent  wiring  of  the  building  or 
structure  and  whkffi  are  In  use  by  em¬ 
ployees.  shall  have  approved  ground- 
fault  circuit  inter  rupten  for  personnel 
protection.  Receptacles  on  a  two-wire, 
single-phase  portable  or  vehicle- 
mounted  generator  rated  not  more  than 
SkW.  where  the  clivutt  conductors  at 
the  generator  are  Insulated  txam  the 
gmkerator  frame  and  all  other  grounded 
surfaces,  need  not  be  protected  with 
ground-fault  circuit  mterrupters. 

(3)  Assured  equhment  oroundinQ  con¬ 
ductor  propmm.  Tlie  employer  shall  ea- 
taUish  and  impleznent  an  assured  equip¬ 
ment  grounding  eonductor  program  on 
construction  sites  covering  all  cord  sets, 
receptacles  which  are  not  a  part  of  the 
permanent  wiring  of  the  building  or 
structure,  and  equipment  connected  Of 
cord  and  plug,  whidi  are  available  for 
use  or  used  by  employees.  Tlito  program 
shall  comply  with  the  foHowlng  mini¬ 
mum  requirements: 

(1)  A  written  description  ot  the  pro¬ 
gram.  including  the  specifle  procedures 
adopted  by  the  employer,  shall  be  avail¬ 
able  at  the  lohalte  for  inspection  and 
copying  by  the  Assistant  Secretary  and 
any  affected  employee. 

tii)  The  employer  shall  designate  one 
or  more  competent  persons  (as  defined 
in  39  CFR  1986J2(f) )  to  impleokent  the 
program. 

(Hi)  Each  oord  aet.  attachment  cap. 
plug  and  receptacle  of  cord  sets,  and  any 
equipment  ronnected  by  oord  and  plug, 
except  cord  seta  and  receptacles  which 
are  (Usd  and  not  exposed  to  damage, 
shall  be  visually  tnsp^ted  before  each 
day’s  use  for  external  defects.  as 
deformed  or  "**«^*^  pins  or  (nuiafeLtM 
damage,  and  for  tndtoatinn  of  pomtole 
internal  damage.  Equipment  found  dam¬ 
aged  or  defective  may  not  be  used  until 
repaiiwd. 
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RULES  AND  REGULATIONS 


Oiaplw  XVII— OccupoHenal  Sofply  and  Hrallh  Admin. 


<iv>  The  foUowlng  test*  sh»n  be  per- 


t  1910.401 

u  denned  In  the  Outer  ConUnenUI  Shelf 


Till*  29 — Labor 


formed  on  »U  cord  aet*.  recepuelee  which  Land*  Act  <07  8Ut.  4#2.  43  US.C.  1331). 
are  not  *  part  of  the  permanent  wlrlnc  where  dlvlni  and  related  support  opern- 


of  'Oie  buUduw  or  structure,  and  cord-  tion*  ore  performed. 

equipment  required  ,,,  ^ 

4A»  AU  equipment  groundinc  ««uluc-  related  support  operatlon&  «m- 

tors  shall  be  tested  for  eotitlnulty  and  ducted  In  ccunnecUon  with  all  types  of 
shall  be  electrically  continuous,  work  and  employments.  Including  gen- 

achm^of  the  equipment  grounding  *hlpbuUdlng.  shlpbreaktng  and  kmg- 

iductor.  The  equipment  grounding  shoring.  However,  this  standard  does  not 
iducUK  shall  be  connected  to  Its  prop-  apply  to  any  diving  operation : 

tests  shall  be  Dcr-  Performed  solely  for  InstrucUonal 

v>  AU  required  tesU  rtiou  Be  per  pyrpo.^  open-clreult.  com- 

pressed-slT  SCUBA  and  conducted  wlth- 


atiachment  of  the  equipment  grounding 
conductor.  The  equipment  grounding 
conductor  shall  be  connected  to  Its  prop¬ 
er  terminsl. 

iy\  AU  required  tests  shall  be  per¬ 
formed 

<Ai  Before  first  use. 


<B»  Before  equipment  Is  returned  to  to  n^^econwession  limits: 


service  following  any  repairs; 


(U>  Performed  solely  for  search. 


C)  Before  equipment  Is  used  after  »  related  public  oofety  purposes  by 

.  Incident  which  con  be  reasonably  O'  “«>*'  the  control  of  a  governmental 


any  Incident  which  con  be  reasonably  or  unde 
suspecied  lo  have  cau*ed  damage  (for 
example,  vhen  a  cord  Mt  la  run  over);  <IU)  C 
aT^d  taction  ^ 

tDt  At  Intervals  not  to  exceed  t  mentof 


(1U>  Governed  by  45  CPR  Part  46  <Pro- 
tectlon  oS  Human  Subjects.  UB.  Depart¬ 
ment  of  Health.  Education,  and  Welfare) 


month*  except  that  cord  sett  and  recep-  or  equivalent  rules  or  regulations  es- 

tacles  ahich  ore  fixed  and  not  exposed  tobllahed  by  onotber  federal  agency, 

to  damage  sboU  be  tested  at  intervals  which  regulate  research,  development,  or 

not  exceeding  S  months.  related  puipooes  involving  human  sub- 

ivli  The  employer  may  not  moke  avail-  Ject*. 
able  or  permit  the  use  by  employ^  rf  di)  jtppUcatton  f«  emerpenefea.  An 
any  equipment  which  has  n^  mH  the  employer  may  deviate  from  the  require- 

requirwiKHts  of  this  paragraph  <c)  iS)  of  ments  of  this  standard  to  tha  extent  nec- 

this  section  .  ^  *  essary  to  fMwvent  or  minimise  s  sltuatUm 

(vti»  Teste  performed  as  reoutredm  ^hjeh  Is  likely  to  cause  death,  serious 

thL«5  paragraph  b«  rewrded.  This  phy,|c^  or  major  envtronmental 

lest  record  sliaU  toentify  each  receptacle,  dj^nage.  iMxnrlded  that  the  employer: 
cord  set.  and  cord-  and  plug-connected  ^  *w  *  »vi  *  --v 

equipment  that  passed  the  tret,  and  shoU  <  J »  ^  9^' 

Indicate  the  last  date  It  wo*  tested  or  the  paUonol  Safety  and  Health  Admlnlstra- 
interval  for  which  it  was  tested  This  rec-  Mon  within  48  boun  of  the  onset  of  the 

ord  shaU  be  kept  by  means  of  logs,  color  emergency  situation  Indicating  the  na- 

coding,  or  other  effective  means,  and  ture  of  the  emergency  and  extent  of  the 
shaU  be  maintained  until  replaced  by  a  deviation  from  the  prescribed  regula- 
more  current  record.  The  record  shall  be  tlons:  and 


made  available  on  the  jobsite  for  Inspec- 


<2>  Upon  request  from  the  Area  Ol- 


tion  by  the  Assistant  Secretary  and  any  rector,  submits  stich  InfiKinaUon  in  writ- 
affected  employee.  Ing. 

(c)  Employer  obUgation.  The  employer 
Subpsrt  T— Commerdsl  Diving  Operations  be  responsible  for  compliance  with; 


<1>  All  provisions  of  this  standard  of 
ucNtsAL  general  applicability ;  and 

$1910.401  Sro|«  and  application.  (2)  All  requirements  pertaining  to  Spa- 

(a)  Scop*.  (1)  ThU  subpart  (sUnd-  *“*<=  dl'ln*  m<xlM  to  the  extent  diving 

ard)  applies  to  eveiy  place  of  employ-  «>Pe'*Mon*  In  such  mode*  ore  conducted, 

ment  within  the  waters  erf  the  Unltra 
States,  or  within  any  State,  the  District 
of  Columbia,  the  Commemwealth  of 
Puerto  Rico,  the  Virgin  Islands.  Ameri¬ 
can  Samoa.  Guam,  the  Trust  Territory 
of  the  Pacific  Islands.  Wake  Island. 

Johnston  Uland.  the  Canal  Zone,  or 
within  the  Outer  Continental  Shelf  lands 


Chapter  XVI(--Occupotionat  Safety  and  Haolfh  Admin. 


PtRSOimCL  RcqUlSKMEIfTt 
I  I910.4I0  Qualificaliovw  of  dive  learn. 

(a)  General.  (1)  Each  dive  team 
member  shall  have  the  experience  or 
tratrJng  necessary  to  perform  assigned 
taslLS  In  a  safe  and  healthful  manner. 

(2>  Each  dive  team  member  shall 
have  experience  or  training  to  the  fol¬ 
lowing: 

U)  T^e  use  of  tools,  equipment  and 
systems  relevant  to  assign^  tasks: 

(U)  Techniques  of  the  assigned  dlv- 
tog  mode;  and 

(111)  Diving  operations  and  emergency 
procedures. 

(3)  All  dive  team  members  shall  be 
trained  In  cardiopulmonary  resuscita¬ 
tion  and  first  aid  (American  Red  Cross 
standard  course  or  equivalent) . 

(4>  Dive  team  members  who  are  ex¬ 
posed  to  or  control  the  exposure  of 
others  to  hyperbaric  ccmdlUons  shall  be 
trained  to  diving -related  physics  and 
pi.yslology. 

(b)  AisiffnmerUs.  G)  Each  dive  team 
member  ahall  be  assigned  tasks  to  ac¬ 
cordance  with  the  employee's  experience 
or  training,  except  that  llmlt^  addi¬ 
tional  tasks  may  be  assigned  to  an  em¬ 
ployee  imdergotog  tralnlTsg  provided 
that  these  tasks  are  performed  under 
the  direct  supervlsKm  ot  an  experienced 
dive  team  member. 

<2)  The  employer  shall  not  require 
a  dive  team  member  to  be  exposed  to 
hyperbaric  cimdlUons  against  the  em¬ 
ployee's  will,  except  when  necessary  to 
complete  decmnpresslon  or  treatment 
procedures. 

(2)  Ihe  employer  shall  not  permit  a 
dive  team  member  to  dive  or  be  other¬ 
wise  exposed  to  hyperbaiic  conditions 
for  the  duration  of  any  temporary 
physical  Impairment  or  condition  which 
h  known  to  the  employer  and  is  likely  to 
affect  adversely  the  safety  or  health  of 
a  dive  team  member. 

<c)  Designated  penon-in-eharge.  <1) 
The  employer  or  an  employee  designated 
by  the  employer  shall  be  at  the  dive  lo¬ 
cation  to  charge  (rf  all  aspects  of  the 
diving  operatkm  affecting  the  safety  and 
health  of  dive  team  members. 

(2)  llie  designated  person-ln-charge 
shall  have  experience  and  training  In 
the  conduct  of  the  assigned  divmg  op¬ 
eration. 


I  1910.411  Mrdical  reqoiremenu. 

<a>  General.  (1)  The  emplcn'er  shall 
determine  that  dive  team  members  who 
are,  or  are  likely  to  be.  exposed  to  hyper¬ 
baric  ccmdlUons  are  medically  fit  to  per¬ 
form  assigned  tasks  to  a  safe  and  health¬ 
ful  manner. 

<2)  Ihe  employer  shell  provide  each 
dive  team  member  who  is.  or  Is  r.vely 
to  be.  exposed  to  hyperbaric  conditions 
with  all  medical  examinations  required 
by  this  standard. 

(2)  All  medical  examinations  required 
by  this  standard  shall  be  performed  by. 
or  under  the  direction  of.  a  physician  at 
DO  cost  to  the  employee. 

<b)  Fregueneg  o/  medical  txamina^ 
tione.  Medical  examlnatlcms  shall  be 
provided: 

(1)  Prior  to  Initial  hyperbaric  exposure 
with  the  empimrer.  unless  an  equivalent 
medical  examination  has  been  given 
within  the  preceding  12  mimths  and  the 
employer  has  obtained  the  results  of  the 
examlnaUoQ  and  an  oplnkm  from  the 
examining  physician  of  the  employee’s 
medical  fitness  to  dive  or  to  be  other¬ 
wise  exposed  to  hyperbaric  conditiims: 

(2)  At  one  year  Intervals  from  the 
date  of  Initial  examination  or  last  equiv¬ 
alent  examination:  and 

(3)  After  an  injury  or  Illness  requir¬ 
ing  hospitalisation  of  more  than  twenty- 
four  (24)  hours. 

(e)  Information  provided  to  examin* 
tng  physician.  The  employer  shall  pro¬ 
vide  the  followtog  information  to  the 
examining  physician: 

(1)  A  copy  of  the  medical  require¬ 
ments  of  this  standard;  and 

(2)  A  summary  of  the  nature  and  ex¬ 
tent  of  hyperbaric  cimdltions  to  which 
the  dive  team  member  will  be  exposed, 
including  diving  modes  and  types  of 
work  to  be  assigned. 

(d)  Confenf  of  medical  examtnaiions. 
<1)  M**^**^^  examinations  ccmducted  ini¬ 
tially  and  annuaJiy  sliall  consist  of  the 
following: 

(1>  Medical  history; 

<il)  Diving-related  work  history; 

<111)  Basic  physical  examination; 

(iv)  The  tesU  required  by  Table  1; 
and 

(▼)  Any  addiUonal  teste  the  physician 
ccmsiders  necessary. 

(2)  Medical  examinations  conducted 
after  an  Injury  or  Illness  requiring  hos¬ 
pitalisation  of  more  than  24  hours  shall 
be  appropriate  to  the  nature  and  extent 
of  the  injury  or  illness  as  determined  by 
the  examining  physician. 


I  1910.402  Definiilons. 

As  used  -to  this  standard,  the  listed 
terms  are  defined  as  follows : 

*'Acfm'*:  Actual  cubic  feet  per  minute. 

**A6ME  Code  or  equivalent":  ASMS 
(American  Society  of  Mechanical  Engi¬ 
neers)  Boiler  and  Pressure  Vessel  Code. 
Section  vm,  or  an  equivalent  cixle  which 
the  employer  can  demonstrate  to  be 
equally  effective. 

"ATA":  Atmosphere  absolute. 

"Bell":  An  enclosed  compartment, 
inessunzed  (closed  bell)  or  unpressur- 
ized  (open  bell),  which  allows  the  diver 
to  be  transpiMted  to  and  from  the  un¬ 
derwater  work  area  and  which  may  be 
used  as  a  temporary  refuge  during  diving 
operations. 

"Bottom  time":  *nie  total  elapsed 
time  measured  in  minutes  from  the  time 
when  the  diver  leaves  the  surface  to  de¬ 
scent  to  the  time  that  the  diver  begins 
ascent. 

"Bunting  pressure":  'nie  pressure  at 
which  a  pressure  containment  device 
would  fail  structurally. 

"Cylinder":  A  pressure  vessel  for  the 
storage  of  gases. 

"Decompressj(m  chamber":  A  pres¬ 
sure  vessel  for  human  occupancy  such 
as  a  surface  decompression  chamber, 
closed  bell,  or  deep  diving  system  used 
to  decompress  divers  and  to  treat  de- 
compreaslim  slcknem. 

**Decompre8sioo  sickneas":  A  condi¬ 
tion  with  a  varle^r  of  symptoms  which 
may  result  from  gas  or  bubbles  In  the 
tissues  of  divers  after  pressure  reduction  • 

"Decompression  table":  A  profile  or 
set  of  pitrfUes  of  depth-time  relationships 
for  ascent  rates  and  breathing  mixtures 
to  be  followed  after  a  specific  depth-time 
exposure  ot  exposures. 

"Dive  location":  A  surface  or  vessel 
from  which  a  diving  (g»eratlon  Is  con¬ 
ducted. 

"Dlve-locatlon  reserve  breathing  gas": 
A  supply  system  erf  air  or  mixed-gas  (as 
appropi  iate)  at  the  dive  locaU<m  which 
Is  Independent  of  the  primary  supply 
system  and  sufSclent  to  support  divers 
during  the  planned  decompression 

"Dive  team":  Divers  and  support  em¬ 
ployees  involved  to  a  diving  operation, 
including  the  designated  person-ln- 

charge. 

"Diver":  An  employee  working  to 
water  using  underwater  appvatus  which 
supplies  compressed  breathing  gas  at  the 
ambient  pressure. 

"Diver-carried  reserve  breathing  gas": 

A  dlver-cariied  supply  of  air  or  mixed 


gas  (as  appropriate)  sufficient  under 
standard  operaMng  conditions  to  allow 
the  diver  to  reach  the  surface,  cr  another 
source  of  breathing  gas,  or  to  be  reached 
by  a  standby  diver. 

"Divine  mdde":  A  type  of  diving  re- 
(luirtng  spe<UAc  equipment,  pnxedures 
and  techniques  (SCUBA,  surface-sup¬ 
plied  air.  or  mixed  gas) . 

"Fsw":  Feet  of  seawater  (or  equlva- 
loit  static  pressure  head). 

"Heavy  gear":  Diver-wom  deep-sea 
dress  including  helmet,  breastplate,  dry 
suit,  and  weighted  shoes. 

"Hyperbaric  conditions":  Pressure 
conditions  in  excess  (rf  surface  pressure. 

"Inwater  stage":  A  suspended  under¬ 
water  platform  which  supports  a  diver  in 
the  water. 

‘Xlveboatlng":  The  practice  of  sup¬ 
porting  a  surfaced-suppUed  air  or  mixed 
gas  diver  from  a  vessel  which  Is  under¬ 
way. 

"liflxed-gas  diving":  A  diving  mode  to 
which  tlie  diver  Is  supplied  to  the  water 
with  a  breathing  gas  other  thait  air. 

•No-decompressl<Mi  limits":  “nie 

depth-time  limits  of  the  "no-decompres- 
slon  limits  and  repetitive  dive  group  des¬ 
ignation  table  for  no-deoompresslon  air 
dives",  UB.  Navy  Diving  Manual  or 
equivalent  limits  wnlch  the  employer  can 
demonstrate  to  be  equally  effective. 

"PsKg)":  Poimds  per  square  Inch 
(gauge). 

"SCnJBA  diving";  A  oiving  mode  Inde¬ 
pendent  (rf  surface  supply  in  which  the 
diver  uses  open  circuit  ■elf-c(Mitatoed 
underwater  breathing  apparatus. 

"Standby  diver":  A  (liver  at  the  dive 
locatkm  available  to  assist  a  diver  to  the 
water. 

"Surface-supplied  air  diving";  A  dlv- 
tog  mode  to  which  the  diver  to  the  water 
Is  supplied  from  the  dive  location  with 
compressed  air  for  breathing. 

"Treatment  tabic":  A  depth-time  and 
breathing  gas  profile  designed  to  treat 
decompreasion  sickness. 

"Umbilical":  llie  composite  hose  bun¬ 
dle  between  a  dhre  localKm  and  a  diver 
or  bell,  or  between  a  diver  and  a  bell, 
which  supplies  the  diver  or  bell  with 
breathing  gas,  communications,  power, 
or  heat  as  appropriate  to  the  diving 
mode  or  ccmdlUons.  and  Includes  a  safety 
line  between  the  diver  and  the  dive  lo- 
caUon. 

"Volume  tank":  A  pressure  vessel  con¬ 
nected  to  the  outlet  (rf  a  compressor  and 
used  as  an  air  reservoir. 

"Working  pressure":  llie  maximum 
pressure  to  which  a  pressure  contain¬ 
ment  device  may  exposed  under 
standard  operating  conditions. 


TitU  29— tobor 


*  'fo  be  flven  to  Um  cmplORw  wwr.  ot  as*  IS  or  evw. 

(e)  Physteian's  written  report.  <1) 
After  any  medical  examinaUon  required 
by  this  standard,  the  employer  shall  ob¬ 
tain  a  written  rep(^t  prepared  by  the 
examining  physician  containing; 

( 1 )  The  results  of  the  medical  examina¬ 
tion:  and 

(U)  The  examining  itoysiclan's  opInKm 
of  the  employee’s  fitness  to  be  exposed  to 
hyperbaiic  condlUons.  Including  any  rec¬ 
ommended  reslricUoiu  or  llmitaUons  to 
such  exposure  (see  Appendix  B). 

(2)  The  employer  shall  provide  tlie  em¬ 
ployee  with  a  copy  of  the  physician's 
written  report. 

(f>  Determination  of  employee  Atness. 
(1)  Tho  employer  shall  determine  the 
extent  and  nature  (rf  the  dive  team 
member’s  fitness  to  engage  In  dlvtug  or 
be  otherwise  exposed  to  hyperbaric  con- 
dlUons  consistent  with  the  recommenda¬ 
tions  to  the  examining  physician  s  report. 

(2)  If  the  examining  physician  has  rec¬ 
ommended  a  restrlctkm  w  limitation  on 
the  dive  team  member's  exposure  to 
hyperbaric  c(mdltiona.  and  the  affected 
employee  does  not  concur,  a  second  phy¬ 
sician  selected  by  the  employee  shaU 
render  a  medical  (mtoion  cm  the  nature 
and  extent  of  the  restriction  or  limita¬ 
tion.  if  any. 

(3)  If  the  recemunendaUon  of  the  sec- 
<md  oplnkm  differs  from  that  of  the 
examining  (first)  physician,  and  11  the 
employer  and  employee  are  unable  to 
agree  on  the  nature  and  extent  of  the 
restrlcUon  or  IbnltaUon.  an  opinion  from 
a  third  physician  selected  by  the  first  two 
physicians  shall  be  obUlned.  The  em¬ 
ployer's  determination  of  the  dive  team 
member's  fitness  shaU  be  c(mslstent  with 
the  medical  oirfnlon  of  the  third  physi¬ 
cian.  unless  the  employer  and  employee 
reach  an  agreement  wrhich  Is  othMWlse 
consistent  with  the  recommendation  or 
opinion  of  at  least  two  of  the  physicians 
Involved. 


(4)  Nothing  In  this  procedure  shall  be 
construed  to  prohibit  either  a  dive  team 
member  from  accepting,  or  an  employer 
from  offering,  an  assignment  which  Is 
otherwise  consistent  with  at  least  one 
medical  opinion  while  a  final  determina¬ 
tion  on  the  employee’s  fitness  Is  pending. 

Oencral  Operstions  Procedures 
$  1910.420  Safe  prartiert  manual. 

(a)  General.  The  emploswr  shaU  de¬ 
velop  and  maintain  a  safe  practices 
manual  which  shall  be  made  available  at 
the  dive  location  to  each  dive  team 
member. 

(b)  Contents.  (1)  The  safe  practices 
manual  shall  contain  a  copy  of  this 
standard  and  the  employer’s  policies  for 
implementing  the  requirements  of  this 
standard. 

(2)  For  each  diving  mode  engaged  In. 
the  safe  practices  manual  shall  include' 

(1)  Safety  procedures  and  checklists 
for  diving  (derations; 

(U>  Assignments  and  responsibilities 
of  the  dive  team  members; 

(lU)  Equipment  procedures  and  check¬ 
lists:  and 

(Iv)  Emergency  procedures  for  fire. 
e(|ulpment  failure,  adverse  environmental 
conditions,  and  medical  Ulness  and 
Injury. 

11910.421  Pre-dive  procedure*. 

(a)  General.  The  employer  shall  cMn- 
ply  with  the  following  requirements  prior 
to  each  diving  operation,  unless  other¬ 
wise  specified. 

(b)  Emergency  aid.  A  list  shall  be  kept 
at  the  dive  l<x:ation  of  the  telephone  or 
call  numbers  ol  the  following: 

<1>  An  operational  decompression 
chamber  (If  not  at  the  dive  location) ; 

(2)  Accc.<;slble  hospitals; 

(3>  Available  phy.sicla.'is; 

(4)  Available  means  of  transportation ; 
and 

(5>  The  nearest  U  8.  Coast  Guard  Res¬ 
cue  C(x>rdinatton  Center. 

(C)  First  Old  supplies.  (1)  A  first  aid 
kit  appropriate  for  the  diving  operation 
and  approved  by  a  physician  shaU  be 
available  at  the  dive  location. 

(2)  When  used  In  a  decompression 
chamber  or  beU,  the  first  aid  kit  shaU  be 
suitable  (or  use  under  hyperbaric  condl¬ 
Uons. 
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<S>  In  eddJikm  to  enjr  other  first  aid 
supplies,  an  American  Red  Cross  stand¬ 
ard  first  aid  handoook  or  equivalent,  and 
a  bag-type  manual  resuecltator  aith 
transparent  mask  and  tubing  shall  be 
available  at  the  dive  location. 

<d)  PUiaatap  and  ostessmeal.  Planning 
of  a  diving  operation  shall  include  an 
assessment  of  the  safely  and  health  as¬ 
pects  (d  the  following: 

(1)  Diving  mode; 

<21  Surface  and  underwater  conditions 
and  hasards; 

(3)  Breathing  gas  aupiAy  (Including 
reservesi ; 

(4)  Hiennal  protection; 

<&>  Diving  equipment  and  systems; 

<C>  Dive  team  assignments  and  physi¬ 
cal  fitness  <rf  dive  team  members  (In¬ 
cluding  any  impairment  known  to  the 
employer) ; 

(7)  Rep^tive  dive  designation  or  re¬ 
sidual  inert  gas  status  of  dive  team  mem¬ 
bers; 

<8>  Decompression  and  treatment  pro¬ 
cedures  (including  altitude  corrections) ; 
and 

(9)  Emergency  procedures. 

(e>  Htuardous  acUvitku.  To  minimise 
hazards  to  the  dive  team,  dhring  opera¬ 
tions  shall  be  coordinated  with  other  ac- 
Unties  in  the  vicinity  which  are  likely 
to  Interfere  with  the  diving  operation. 

(ff  fmplovee  briefing.  (1)  Dive  team 
members  shall  be  briefed  on: 

(1)  The  tasks  to  be  undertaken; 

<U)  Safety  procedures  for  the  diving 
mode: 

a  <lii)  Any  unusual  hasards  or  environ¬ 
mental  conditions  likely  to  affect  the 
safety  of  the  diving  operation:  and 
<lv>  Any  modiAcatlons  to  opeimting 
procedures  necesslteted  by  the  specific 
diving  tmermUoQ. 

(2)  Prior  to  making  Indhridual  dive 
team  member  assignmenta.  the  employer 
Shan  inquire  Into  Che  dive  team  member^ 
current  state  of  physical  fitness,  and  In- 
dicale  to  the  dive  teem  member  the  pro¬ 
cedure  for  reporting  physical  problems  or 
adverse  physiological  effects  during  and 
after  the  dive. 

(g>  gqatpmea/  laspectioa.  The  breath¬ 
ing  gas  supply  system  including  reserve 
bioathing  gas  supplies,  masks,  helmets, 
thennal  protection,  and  bell  hsndlii^ 
mechanism  (when  appropriate)  be 
Inspected  prior  to  each  dive. 

(h)  Warning  xignai  When  diving  from 
surfaces  other  llixn  vessels  in  areas  capa¬ 
ble  of  supi>ortli)g  marine  traffic,  a  rigid 
replica  of  the  international  code  Hag 
••A’  at  left.sl  one  meter  in  height  shall  be 


I  1910.422 

displayed  at  the  dive  location  In  a  man¬ 
ner  which  allows  all-round  visibility,  and 
shall  be  illuminated  during  night  diving 
operations. 

I  1910.422  PriMTdurcf.  during  dive. 

(a)  General.  ITic  emiHoyer  shall 
comply  with  the  following  requirements 
which  are  applicable  to  each  diving 
operation  unless  otherwise  specfled. 

(b)  Water  entrg  and  exit.  (1)  A  means 
capable  of  sumxH^lng  the  diver  shall  be 
provided  for  entering  and  exiting  the 
water. 

(2)  77te  means  provided  for  exiting  the 
water  shall  extend  below  the  water 
surface. 

(3)  A  means  shall  be  provided  to  assist 
an  Injured  diver  from  the  water  or  Into 
a  beO. 

(e)  CommunicaUont.  (1)  An  opera¬ 
tional  two-way  voice  communication 
system  shall  be  used  between: 

(1)  Bach  surface-supplied  air  or 
mixed-gas  diver  and  a  dive  team  member 
at  the  dive  loeaUon  or  bell  (when  pro¬ 
vided  or  required) ;  and 

(y)  The  beU  and  the  dive  location. 

(2)  An  operational,  two-way  com¬ 
munication  system  ^all  be  available  at 
the  dive  location  to  obtain  emergency 
assistance. 

(d)  Decompreiston  tables.  Decompres¬ 
sion.  repetitive,  and  no-decompreosion 
tablet  (as  appropriate)  shall  be  at  the 
dive  location. 

(e)  Dive  proftlet.  A  depth-time  profile. 
Including  when  appstmrlate  any  breath¬ 
ing  gas  changes,  shall  be  maintained  for 
each  diver  during  the  dive  including 
decompression. 

(f)  Hand-Held  power  tools  OTtd  equips 
ment.  <i)  Hand-held  electrical  tools  and 
equipment  shall  be  de-energized  before 
being  placed  Into  or  retrieved  from  the 
water. 

(2>  Rand-held  power  tools  shall  not 
be  supplied  with  power  from  the  dire 
location  until  requested  by  the  diver. 

(g)  Welding  and  burning.  (1)  A  cur¬ 
rent  supply  switch  to  interrupt  tte  cur¬ 
rent  flow  to  the  welding  or  burning 
electrode  shall  be- 

(1)  Tended  by  a  dive  team  member  In 
voice  communication  with  the  diver 
performing  the  welding  or  burning;  and 

<tl)  Kept  in  the  open  position  except 
when  the  diver  Is  welding  or  burning. 

(2)  The  welding  machine  frame  aheff 
be  grounded. 

(3)  A^eldlng  and  btimlng  c^les.  dee- 
trode  holders,  and  connections  shall  te 
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capable  of  carrying  the  maximum  cur¬ 
rent  required  by  the  work,  and  shall  be 
properly  insulated. 

(4>  Insulated  gloves  shall  be  provided 
to  divers  performing  weldmg  and  burn¬ 
ing  operations. 

(§1  prior  to  welding  or  burning  on 
closed  compartments,  structures  or 
pipes,  which  conUin  a  flammable  vapor 
or  in  which  a  flammable  vapor  may  be 
generated  by  the  work,  they  shall  be 
vented,  flooded,  or  purged  with  a  mixture 
of  gases  which  wilt  not  support  combtw- 
tlon. 

(h)  Czptostoei.  (1)  Employers  shall 
transport,  store,  and  use  explosives  to 
accordance  with  this  section  and  the 
applicable  provisions  of  1 1910.109  and 
1  1026.912  of  Title  29  of  the  Code  of 
Federal  Regulations. 

(2)  Electrical  continuity  of  explosive 
circuits  shall  not  be  totted  until  the  diver 
is  out  of  the  water. 

(3)  Explosives  shall  not  be  detonated 
while  the  diver  Is  In  the  water. 

(1)  Termhuifiois  of  dive.  The  working 
interval  of  a  dive  shaU  be  tonntoatod 
when: 

(1)  A  diver  requests  termination; 

(2)  A  diver  falls  to  respond  correctiy 
to  communications  or  signals  from  a 
dive  team  member; 

(S)  Communications  are  lost  and  can 
not  be  quickly  re-established  between  the 
diver  and  a  dire  team  asember  at  the 
dive  location,  and  between  the  designated 
person-tn-charge  and  the  person  eon- 
troUtof  the  vessel  to  UveboaUng  opera¬ 
tions;  or 

(4)  A  diver  begins  to  use  dhrer-canled 
reserve  breathing  gas  or  the  dive-locatloo 
reserve  breathing  gas. 

9  1910.423  Fott-dlvc  procedures. 

(a)  General.  ITm  employer  shaU 
comply  with  the  following  requirements 
which  are  applicable  after  each  diving 
operatlMi.  unless  otherwise  specified. 

(b)  Precautiont.  (1)  After  the  comple¬ 
tion  of  sny  dire,  the  employer  shall: 

<t>  Check  the  physical  condiUon  (d  the 
diver; 

(11)  Instruct  the  diver  to  report  any 
physical  probiems  ox  adverse  physkdogl- 
eal  effects  including  symptoms  of  de¬ 
compression  stckosss; 

(Ui)  Advise  the  diver  at  the  location  of 
a  decMnpresston  chamber  whi^  Is  ready 
for  uee.  and 

(Iv)  Alert  the  diver  to  the  potential 
hazards  of  flying  after  diving. 

(2)  For  any  dire  outside  the  no-de- 
eompresslon  limits,  deeper  than  100  fsw 


or  using  mixed  gas  as  a  breathing  mix¬ 
ture.  the  employer  shall  instruct  the  diver 
to  remain  awake  and  to  the  viclni^  of 
the  decomi»asslon  chamber  which  Is  at 
the  dive  location  for  at  least  one  hour 
alter  the  dire  (Including  decompression 
or  treatment  as  aitoropriato) . 

(c)  RecoinpreeeUm  capabOitg.  (1>  A 
decompression  chamber  rapable  re* 
compressing  the  direr  at  the  surface  to  a 
minimum  of  165  tew  <6  ATA)  shall  be 
availabie  at  the  dire  location  for: 

(1)  Surface-supplied  air  diving  to 
depths  deeper  than  100  tew  and  shallawer 
than  220  fsw; 

(li)  Mixed  gas  diving  shallower  than 
300  fsw:  or 

(111)  Diving  outside  the  oo-decompres 
Sion  tlmits  shallower  than  300  tew. 

(2)  A  decompression  chamber  capable 
or  reoompresstog  the  diver  at  the  st^aoe 
to  the  maximum  depth  of  the  dive  shall 
be  available  at  the  dire  location  few  dives 
deeper  than  300  tew. 

(3)  TTie  decompreealon  chamber  shall 
be: 

(I)  Dual-lock; 

(111  MuliiploM;  and 
(lU)  Located  within  f  minutes  of  the 
dive  location. 

(4)  The  decompression  chamber  shall 
be  equipped  with: 

(I)  A  pressure  gauge  for  each  pressur¬ 
ised  compartment  designed  for  human 
occupancy; 

(U)  A  buflt-to-breathlng-system  with 
a  mlnlmian  of  one  mask  per  occupant; 

(ill)  A  two-way  voice  communication 
system  between  occupants  and  a  dire 
team  member  at  the  dire  location; 

(Iv)  A  viewport;  and 

(T)  lUumtoatloo  capabUlty  to  light  the 
Interior. 

(4)  Treatment  tablet,  treatment  gae 
appropriate  to  the  diving  mode,  and  suf¬ 
ficient  gas  to  cctoduct  treatment  shaU  be 
available  at  the  dire  location. 

(5)  A  dire  team  member  shall  he  avail¬ 
able  at  the  dire  locatioo  durtog  and  for 
at  least  one  hour  after  the  dire  to  operate 
the  decompresskm  chamber  (when  re¬ 
quired  or  provided). 

(d)  Record  of  diva.  <1>  The  foUowtog 
Information  shall  be  recorded  and  mato- 
tatoed  for  each  dtvtng  operation: 

(1)  Names  of  dire  team  members  In¬ 
cluding  designated  person-ln-charga; 

<il)  Date.  time,  aod  location; 

(lil)  Diving  modes  used; 

(iv)  General  nature  of  work  par- 
formed; 

<v)  Approxiinate  underwater  and  sur¬ 
face  conditions  (vlsibUity^ water  tesoper- 
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ature  and  current) ;  and 

(Vi)  Maximum  depth  and  bottom  time 
for  each  diver. 

(2)  For  each  dive  outside  the  no-de- 
compression  limits,  deeper  than  100  fsw 
or  using  mixed  gas.  the  (ollowtng  addi¬ 
tional  toformaUon  ahall  be  recorded  and 
maintained: 

(1)  Depth-time  and  breathing  gas  two- 
files; 

(11)  Decompression  table  designation 
(including  modification) ;  and 

(Ui)  Elapsed  time  since  last  pressure 
exposure  If  less  than  24  hours  or  repeti¬ 
tive  dive  designation  for  each  diver. 

(2)  Fbr  mch  dire  to  which  decomprea- 
slon  elcknem  le  suspected  or  symptoms 
are  evident,  the  following  additional  in¬ 
formation  shall  be  recorded  and  main¬ 
tained: 

(1)  Deeciiptinn  of  decompreesion  elck- 
nesssympUms  (including  depth  and  tune 
of  onset) ;  and 

(U)  DeecripUon  and  retulls  of  treat- 
nwnt. 

(e)  Iwcoinpresstoa  procedure  assess¬ 
ment.  The  employer  sh^ : 

(1)  Investigate  end  evaluate  each  in¬ 
cident  of  decompression  sickness  based 
on  the  recorded  toformation,  considera¬ 
tion  of  the  past  performance  of  decom¬ 
pression  table  used,  and  individual  sus- 
c^tibUlty; 

(2)  Take  appropriate  corrective  actloo 
to  reduce  the  probablUtir  (»f  recurreiK>e 
of  decompression  sickness;  and 

(S)  Prepare  a  written  evaluation  of  the 
decompressloQ  procedure  assessment,  in¬ 
cluding  any  corrective  action  taken, 
within  45  days  of  the  incident  of  decom¬ 
pression  sickness. 

Srsciric  Ofeiutioms  Psoczdubu 
g  1910.424  SniBAdUing. 

(a)  General.  Emptoyert  engaged  to 
SCUBA  diving  shall  comply  with  the  fol¬ 
lowing  requirements,  unless  otherwise 
specified. 

(b)  LimiU  SCUBA  diving  shaU  not  be 
conducted: 

(1)  At  depths  deeper  than  130  fsw; 

(2)  At  depths  deeper  than  100  fsw  or 
outside  the  no-decompressi<m  limits  un¬ 
less  a  decbmpression  chamber  Is  ready 
for  use: 

(3)  Against  currents  exceeding  one  (1) 
knot  unless  line-tended:  or 

(4)  In  enclosed  or  physically  confin¬ 
ing  spaces  unless  Une-tended. 

(c)  Procedures. 

(1)  A  standby  diver  shaD  be  avaflable 
while  a  diver  Is  In  the  water. 

(2)  A  diver  shall  be  line-tended  frun 


the  surface,  or  aecoinpanled  by  another 
diver  to  the  water  to  continuous  visual 
contact  during  the  diving  <B>eraUoiL 

(3)  A  diver  eball  be  stationed  at  the 
underwater  point  of  entry  when  diving 
is  conducted  to  encloeed  or  physically 
confining  spaces. 

(4)  A  diver-carried  reserve  breathing 
gas  supply  shall  be  provided  for  each 
diver  consisting  of: 

(1)  A  manual  reserve  (3  valve) ;  or 

(II)  An  independent  reserve  cylinder 
with  a  separate  regulator  or  connected 
to  the  underwater  breathing  apparatua. 

(5)  The  valve  of  the  reserve  breathtag 
gas  supply  shall  be  to  the  closed  position 
prior  to  the  dive. 

I  1910.425  Surfocr-supplicd  sir  diving. 

(a)  Geaerol.  Employers  engaged  to 
surface-supplied  air  diving  shall  comply 
with  the  following  requirements,  unless 
otherwise  specified. 

(b)  LImtte.  (1)  Surface-supplied  air 
diving  shall  not  be  coMiuctod  at  depths 
deeper  than  190  fsw.  except  that  dives 
with  bottom  times  of  30  minutes  or  lets 
may  be  conducted  to  depths  of  220  tew. 

(2)  A  decompreesion  chamber  shaU  be 
ready  for  use  at  the  dire  location  for  any 
dire  outside  the  no-decompressimt  limits 
or  deeper  than  100  tew. 

(3)  A  bell  shall  be  used  for  dives  with 
an  inwater  decompression  time  greater 
than  120  minutes,  except  when  heavy 
gear  is  worn  or  diving  Is  conducted  In 
physically  confining  spaces. 

(c)  Procedure*.  (1)  Each  diver  shall 
be  continuously  tended  while  in  the 
water. 

(2)  A  diver  shall  be  stationed  at  the 
underwater  point  of  entry  affien  diving 
Is  conducted  in  encloeed  or  physically 
confining  spaces. 

(3)  Each  dtvtng  operation  shaQ  hare 
a  primary  breathing  gas  supply  suffi¬ 
cient  to  support  divers  for  the  duration 
of  the  planned  dire  including  dec9m- 
pressiOD. 

(4)  For  dlvee  deeper  than  100  tew  or 
outside  the  no-decompression  limits: 

(1)  A  separate  dire  team  member  shaU 
tend  each  diver  to  the  water; 

(ID  A  standby  diver  shall  be  available 
while  a  diver  te  to  the  water; 

(III)  A  diver-carried  reserve  breathing 
gas  supply  shall  be  provided  fM*  each 
diver  except  when  heavy  gear  is  worn, 
and 

<lv)  A  dive-location  reserve  breathing 
gas  supply  shall  be  provided. 

(5)  For  heavy-gear  dtvtng  deeper  than 


100  fsw  or  outside  the  no-decompressioa 
Umlts: 

(1)  An  extra  breathing  gas  hose  cap¬ 
able  of  supplying  bresthlng  gas  to  the 
diver  in  the  water  shall  be  available  to 
tite  standby  diver. 

(U)  An  Inwater  stage  shall  be  provided 
to  divers  In  the  water. 

(6)  Except  when  heavy  gear  Is  worn  or 
where  physical  space  (toes  not  permit,  a 
diver-carried  reserve  breathing  gas 
supply  shsU  be  provided  whenever  the 
diver  Is  prevented  by  the  conflguratloo 
of  the  dive  area  from  ascenduig  directly 
to  the  surface. 

I  1910.426  diving. 

(a)  General.  Employers  engaged  to 

mixed-gas  diving  shall  comply  with  the 
following  requirements,  unless  otherwire 
specified.  _ 

(b)  Limits.  Mixed-gas  diving  shall  be 
conducted  only  when: 

(1)  A  decompression  chamber  to  ready 
for  use  at  the  dive  location;  and 

(1)  A  beU  to  used  at  depths  greater 
than  220  fsw  or  when  the  dive  tnvolves 
Inwater  decompression  time  of  greater 
than  120  minutes,  except  when  heavy 
gear  to  worn  or  when  diving  to  physically 
confining  spaces:  or 

(ID  A  closed  bell  to  used  at  depths 
greater  than  300  fsw.  except  when  diving 
to  conducted  in  physically  confining 

***(^Frocedure#.  (l>  A  eeparate  dhtt 
team  member  shall  tend  each  diver  to 
the  water. 

(2)  A  standby  diver  sbaD  be  available 
while  a  diver  to  in  the  water. 

(8)  A  diver  shall  be  stationed  at  the 
underwater  point  of  entry  when  (living 
to  conducted  In  enclosed  or  physically 
confining  spaces. 

(4)  Each  diving  operation  shall  hare 
a  primary  breathing  gas  supply  sufficient 
to  support  divers  for  the  duratton  of  the 
planned  dive  including  decompreatlOQ. 

(5)  Each  diving  operation  shall  hare 
a  dive-location  reserve  breathing  gas 
supply. 

(6)  When  heavy  gear  to  worn: 

(t)  An  extra  breathing  gas  hose  ca¬ 
pable  of  supplying  breathing  gas  to  the 
diver  in  the  water  shall  be  available  to 
the  standby  diver;  and 

(ID  An  inwater  stage  shall  be  pro¬ 
vided  to  divert  in  the  wsder. 

(7)  An  inwater  stage  shall  be  pro¬ 
vided  for  divers  without  access  to  a  beU 
for  dives  deeper  than  100  tew  or  outside 
the  no-decompresslon  limits. 


(3)  When  a  closed  beU  to  used,  one 
dire  team  member  to  the  bMl  shall  be 
available  and  tend  the  direr  to  the  srater. 

(9)  Except  when  heavy  gear  to  worn 
where  itoyslcal  speoe  does  not  permit, 
a  diver-carried  reserve  breathing  gas 
supply  shall  be  provided  for  each  diver: 

(I)  Diving  deeper  than  100  fsw  or  out¬ 
side  the  oo-decompresslon  limits;  or 
(U)  Prevented  by  the  configuration  of 
the  dive  area  from  directly  ascending 
to  the  surface. 

I  1910.427  Uvrbwiiiig. 

(a)  Ceaeret  Employers  engaged  to 
diving  operatione  Involving  UveboaUng 
■hall  comply  with  the  foUowlng  require¬ 
ments. 

(b>  Limits.  Diving  operations  involv- 
tag  Uveboattaf  shall  not  be  conducted: 

(1)  With  on  inwater  decompressloB 
time  of  greater  than  120  minutet; 

(2)  Using  surface-supplied  air  at 
depths  deeper  than  190  fsw.  except  that 
dlvca  with  bottom  tiroes  of  30  minutes  or 

may  be  conducted  to  depths  of  220 

fsw; 

(3)  Using  mixed  gas  at  depths  greater 
than  220  fsw; 

(4)  In  rough  seas  which  significantly 
impede  diver  mobility  or  work  function: 
or 

(5)  In  other  than  daylight  hours. 

(d>  Procedures.  (1)  The  propeller  of 

the  vessel  shall  be  stopped  before  the 
diver  enters  or  exits  the  water. 

(2)  A  device  shall  be  used  which  mini- 
mlza  the  poaslbUity  of  entanglement  of 
the  diver’s  hose  to  the  propeller  of  the 

(3)  Two-way  voice  oommunicaUon  be¬ 
tween  the  designated  peraon-ln-charge 
and  the  person  controlling  the  vessel 
shall  be  available  while  the  diver  to  to 
the  water. 

(4)  A  standby  diver  shaU  be  available 
while  a  diver  to  in  the  water. 

(6)  A  diver-carried  reaerre  breathing 
gas  supply  shall  be  carried  by  each  diver 
engaged  to  UveboaUng  operations. 

Equipment  Ps<x:eorniss  aud 
RsqmazMSNTs 
I  1910.430  Equipment. 

(a)  General.  (1)  All  employers  shall 
comply  with  the  loUowing  requiremento. 
unless  otherwise  specified 

(2)  Each  equipment  modification,  re¬ 
pair.  test,  calibration  or  maintenance 
service  shall  be  recorded  by  means  of  a 
tagging  or  logging  system,  and  mclude 
the  date  and  nature  of  woric  performed, 
and  the  name  or  initials  of  the  person 
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performing  the  work. 

ib»  Air  compressor  systems.  (1)  Com- 
presstM^  used  to  supply  air  to  Che  diver 
shall  be  equipped  with  a  volume  tank 
With  a  check  valve  on  the  inlet  tide,  a 
pressure  gauge,  a  relief  valve,  and  a 
drain  valve. 

<2i  Air  compressor  intakes  shall  be 
located  away  from  areas  ccmtalning  ex¬ 
haust  or  other  contaminanta- 

(3)  Respirable  air  supplied  to  a  diver 
■hall  not  contain- 

(!)  A  level  of  carbon  monoxide  (CO> 
greater  than  20  ppm; 

<U>  A  levd  of  carbon  dioxide  <OOa) 
greater  than  1.000  ppm. 

<lii)  A  level  of  oil  mist  greater  than  5 
milligrams  per  cubic  meter,  or 

<iv>  A  noxioa<i  or  pronounced  odor. 

<4)  The  output  of  air  compressor  sys¬ 
tems  shall  be  tested  for  air  purity  every 
tlx  months  by  means  of  samples  taken  at 
the  connection  to  the  distribution  syt* 
lem  except  that  non-oU  lubricated  cMn- 
pressora  need  not  be  tested  for  oil  mist. 

<c>  Breathinff  pas  supply  hoses.  <11 
Breathing  gas  supply  hoses  shall; 

<1)  Have  a  woiicing  pressure  at  least 
equal  to  the  working  pressure  of  the  to¬ 
tal  breathing  gas  system: 

(U)  Have  a  rated  bursting  pressure  at 
least  equal  to  4  times  the  working  pres- 

<1111  Be  tested  at  least  annually  to  lA 
times  their  working  pressure;  and 
<iv>  Have  their  open  ends  taped, 
capped  or  plugged  when  not  in  use. 

<21  Breathing  gas  supply  hose  coo- 
neciors  shall- 

«i»  Be  made  of  corrosion-resistant  ma- 
Urials; 

«ii)  Have  a  working  pressure  at  least 
equal  to  the  working  pressure  of  the 
hose  to  m'hich  they  are  attached;  and 
(ili)  Be  resistant  to  accidental  disen¬ 
gagement. 

<3>  Umbilicals shall: 

<11  Be  marked  ui  10-ft.  increments  to 
100  feet  beginning  st  the  diver's  end. 
and  in  SO  ft.  incremenU  thereafter; 

<Ui  Be  made  of  klnk-resistant  ma¬ 
terials;  and 

<iiii  Have  a  working  pressure  greater 
than  the  pressure  equivalent  to  the  max¬ 
imum  depth  of  the  dive  (relative  to  the 
supply  source)  plus  100  psi. 

<d)  Baovancy  control.  <1)  Helmets  or 
masks  connected  directly  to  the  dry  suit 
or  other  buoyancy-changing  equipment 
ahai]  be  equipped  with  an  exhaust  valve. 

<2>  A  dry  suit  or  other  buoyancy¬ 
changing  equipment  not  directly  con¬ 
nected  to  the  helmet  or  mask  shall  be 


equipped  with  an  exhaust  valve. 

<3)  When  used  for  SCUBA  diving,  a 
buoyancy  compensator  shall  have  an  in¬ 
flation  source  separate  from  the  breath¬ 
ing  gas  supply. 

(4)  An  inflatable  flotation  device  ca¬ 
pable  of  maintaining  the  diver  at  the 
surface  in  a  face-up  position,  having  a 
manually  activated  Inflation  source  in¬ 
dependent  of  the  breathing  supply,  an 
oral  Inflation  device,  and  an  exhaust 
valve  ahaU  be  used  for  SCUBA  diving. 

<e)  Compressed  gas  cylinders.  Com¬ 
pressed  gas  cylinders  shall : 

<1)  Be  designed,  constructed  and 
maintained  in  accordance  with  the  ap¬ 
plicable  provisions  of  29  CFR  i  1910.166- 

ni: 

<2i  Be  stored  in  a  ventilated  area  and 
protected  friMn  excessive  heat; 

(9)  Be  secured  from  falling:  and 

<4>  Have  shut-off  valves  recessed  into 
the  cylinder  or  protected  by  a  cap.  ex¬ 
cept  when  in  use  or  manifolded,  or  when 
used  for  SCUBA  diving. 

(f)  Decompression  chambers.  (11 
Each  decompression  chamber  manufac¬ 
tured  after  the  effective  date  of  this 
standard,  shall  be  built  and  maintained 
in  accordance  with  the  ASME  Code  or 
equivalent. 

<2)  Each  decompression  chamber 
manufactured  prior  to  the  effective  date 
of  this  standai^  shall  be  maintained  in 
conformity  with  the  code  requirements 
to  which  it  was  built,  or  equivalent. 

<  9 1  Each  decompression  chamber  shall 
be  equipped  with: 

<1)  Means  to  mslntaln  the  atmosphere 
below  a  level  of  23*3  oxygen  by  volume; 

<11)  Mufflers  on  intake  and  exhaust 
lines,  which  shall  be  regularly  Inspected 
and  maintained. 

<lii)  Suction  guards  on  exhaust  line 
openings;  and 

<lv>  A  means  for  extinguishing  Are. 
and  shall  be  maintained  to  minimise 
sources  of  ignition  and  combustible  ma¬ 
terial. 

<g>  Gottpet  ond  timekeeping  devices. 

(1)  Gauges  indicating  diver  depth  which 
can  be  read  at  the  dive  location  shall  be 
used  for  all  dives  except  SCUBA. 

<2)  Each  depth  gauge  shall  be  dead¬ 
weight  tested  or  calibrated  against  a 
master  reference  gauge  every  six  months, 
and  when  there  is  a  discrepancy  greaier 
than  two  percent  <2%)  of  full  scale  be¬ 
tween  any  two  equivalent  gauges. 

<S)  A  cylinder  pressure  gauge  capable 
of  being  monitored  by  the  diver  during 
the  dive  shall  be  worn  by  each  SCUBA 
diver. 


(4>  A  timekeeping  device  shall  be 
available  at  each  dive  locatitm. 

ch)  Masks  and  helmets.  <1)  Surface- 
supplied  air  and  imxed-gas  masks  and 
helmets  shall  have: 

(1)  A  non-retum  valve  at  the  attach¬ 
ment  point  between  helmet  or  mask  and 
hose  which  shall  close  readily  and  posi¬ 
tively;  and 

(il>  An  exhaust  valve. 

<2)  Surface-supplied  air  masks  and 
helmets  shall  have  a  minimum  ventUa- 
tiem  rate  capability  of  4A  aefro  at  any 
depth  at  which  they  are  operated  or  the 
capability  of  maintaining  the  diver's  in- 
n>ired  carbon  dioxide  partial  pressure 
below  0.02  ATA  when  the  diver  is  pro¬ 
ducing  carbon  dioxide  at  the  rate  of  1.6 
standard  liters  per  minute. 

<1>  Oxygen  safety.  (1)  Equipment  used 
with  oxygen  or  mixtures  containing  over 
forty  percent  <40%  >  by  volume  oxygen 
shall  be  designed  toe  oxygen  service. 

(2)  Components  (except  umbilicals) 
exposed  to  morgen  or  mixtures  contain¬ 
ing  over  forty  peremt  440%)  by  volume 
oxygen  shall  be  cleaned  <if  flammable 
materials  beftm  use. 

(S>  Oxygen  orsiems  over  12S  psig  and 
compressed  air  systems  over  300  psig  shall 
have  slow-openmg  shut-off  valves. 

(i)  Weights  and  harnesses.  <1)  Except 
when  heavy  gear  is  worn,  divert  shall 
be  equipped  with  a  weight  belt  or  assem¬ 
bly  capable  of  quick  release. 

^2)  Except  when  heavy  gear  is  worn  or 
in  SCUBA  diving,  each  diver  shall  wear 
a  safety  harness  with: 

<1»  A  positive  buckling  device; 

<U>  An  sttachment  point  for  the  um¬ 
bilical  to  prevent  strain  on  the  mask  or 
helmet;  and 

(ill)  A  lifting  point  to  distribute  the 
pull  force  the  line  over  the  diver's 
body. 

KECORDKEXrniO 

I  1910.440  Recordkeeping  require* 
menu. 

<a>  Recordfncf  oa<f  Reporting.  (1)  ITie 
employer  shall  re^rd  and  report  occu¬ 
pational  injuries  and  illnesses  in  accord¬ 
ance  with  requirements  of  29  cm  Part 
1904. 

<2)  The  employer  shall  record  the  oc¬ 
currence  of  any  diving -related  Injury  or 
illness  which  requires  any  dive  team 
member  to  be  hospitalised  for  24  hours 
or  more,  specifying  the  circumstances  of 
the  incident  and  the  extent  of  any  in¬ 
juries  or  illnesses. 


(b)  Availability  of  records.  <1)  Upon 
the  request  of  the  Assistant  Secretary  of 
Labor  tor  Occupational  Safety  and 
Health,  or  the  Director.  National  Insti¬ 
tute  for  Occupational  Safety  and  Health. 
Department  of  Health.  Education  and 
Welfare  or  their  designees,  the  employer 
shall  make  available  for  inspection  and 
copying  any  record  or  document  required 
by  this  standard. 

(2)  Upon  request  of  any  employee, 
former  employee  or  authorized  repre¬ 
sentative.  the  employer  shall  make 
available  for  inspection  and  c(H>ylng  any 
record  or  document  required  by  this 
standard  which  pertains  to  the  individ¬ 
ual  employee  or  former  employee. 

(3)  Records  .  documents  required 
by  this  sUndard  shall  be  retained  by  the 
employer  for  the  following  period: 

<i)  Dive  team  member  medical  records 
(physician's  reports)  <|  1910.411)— 6 
years. 

(il)  Safe  practices  manual  <|  1910.- 

-  420)— current  document  only; 

(lit)  Depth-time  profile  (f  1910  422)  — 
until  eonipletion  of  the  recording  of 
dive,  or  until  completion  of  decompres- 

-  Sion  procedure  assessment  where  there 
has  been  an  incident  of  decompression 
sickness; 

<iv)  Recording  of  dive  (11910.423)  — 
1  year,  except  3  years  where  there  has 
been  an  incident  of  decompression  sick¬ 
ness; 

<v)  Decompression  procedure  assess¬ 
ment  evsluatioDs  <1  1910.423) — 9  years; 

(vl)  Equipment  Inspections  and  test¬ 
ing  records  <•  1910 430)— current  entry 
or  Ug.  or  until  equipment  is  withdrawn 
from  service; 

(vli)  ReccMiSs  of  hospltallsaU<mi 
’  <1 1910  440) — 3  years. 

(4)  After  the  expiration  of  the  reten¬ 
tion  period  of  any  record  required  to  be 
kept  for  6  years,  the  employer  shall  for¬ 
ward  such  records  to  the  National  In¬ 
stitute  for  Occupational  Safety  and 
Health.  Department  of  Health.  Educa¬ 
tion.  and  Welfare. 

(3)  In  the  event  the  employer  ceases  to 
do  business; 

(1>  The  successor  employer  shall  re¬ 
ceive  and  retain  all  dive  and  employee 
medical  records  required  by  this  stand¬ 
ard;  or 
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<ii)  If  there  Is  no  successor  employo’. 
dive  and  employee  medical  records  shaD 
be  forwarded  to  the  National  Institute 
for  Occupational  Safety  smd  Health.  De¬ 
partment  of  Health.  Education,  and 
Welfare. 

9  1910.441  Effcrtive  <ktic. 

This  standard  shall  be  effective  on 
October  20.  1977,  except  that  for  pro¬ 
visions  where  decompression  chambers 
or  bells  are  required  and  such  equipment 
is  not  yet  available,  employers  shall  com¬ 
ply  as  soon  as  possible  thereafter  but  in 
no  case  later  than  6  months  after  the 
effective  date  of  the  standard. 

AppcffDix  a 

BXAMPLCs  or  coNomom  which  mat  assTBicr 
Ot  UMIT  urosvss  TO  MrrEBBABK  CONOmOHS 

TTie  following  dlsor<t«r«  may  restrict  or 
limit  occupAtionsi  exposure  to  hyperbaric 
conditions  depending  on  severity,  presence 
of  residual  effects,  response  to  therapy, 
number  of  occurrenoca.  diving  mods,  or 
degree  and  duration  of  isolation. 

HtsttMT  ot  seisurt  disorder  other  than 
aariy  febrile  convuisioBS. 

SiAitgnancies  (active)  unless  trsated  and 
without  recurrence  for  b  yrs 

Chronic  inability  to  equalise  sinus  and/or 
middle  ear  preesure. 

Cystic  or  cavitary  disease  Of  the  lungs. 

Impaired  organ  function  caused  by  alcohoi 
or  drug  uee. 

Conditions  requiring  eontlnuous  medica¬ 
tion  for  control  (eg.,  antihistaminse. 
steroids,  barbiturates,  moodsltcrlng  drugs, 
or  insulin). 

Meniere's  dlssaes. 

Hcmogloblnopatblss. 

Obstructive  or  restrictive  lung  dleeeea 

VesUbular  end  organ  dcatructioa. 

Pneumothorax. 

Cardiac  abnormalities  (eg.,  patbologtcal 
heart  block,  valvular  disease,  intraventricular 
conductioo  defects  other  than  tsolatod  light 
bundle  branch  block,  angina  pectoris,  ar¬ 
rhythmia.  coronary  artery  diesese). 

Justa-srticular  osteemecrosts. 


Subpnt  Z — Toxic  and  Hazaidou* 
SubatancM 

flooicx:  96  m  33602.  June  97.  1974,  unless 
otbenriss  noted.  Bedsetgnstod  at  40  PR 
tTOTI,  May  96.  1976. 

§  1910.1000  Air  coniamfaianu. 

An  employee’,  expocure  to  any  mate- 
Hal  lilted  In  table  Z-1.  S-2.  or  Z-3  of 
tills  lectfon  iball  be  limited  In  accord¬ 
ance  with  the  requlrementa  of  the  follow- 
tv  paragraphx  of  this  section. 

(a)  Table  £-1: 

(1)  MattrtaU  with  same,  preceded  bp 
"C” — Cetltap  Value,.  An  employee's  ex- 
posure  to  any  material  In  table  Z-1,  the 
name  of  which  to  preceded  by  e  "C*  (e«., 
C  Boron  trUluorlde) ,  shall  at  no  time 
exceed  the  celllnc  yalue  given  for  that 
material  in  th*>  tablo. 

(*)  other  matertaU-t-hour  time 
weighted  aaeraget.  ha  employee's  expo¬ 
sure  to  any  material  tn  table  Z-1.  the 
name  of  which  to  not  preceded  by  “CT.  In 
any  8-hour  noth  shift  of  a  40-bour  work 
week,  ahall  not  exceed  the  8-hour  time 
weighted  average  given  for  that  material 
in  the  table. 

(b>  Table  Z-3: 

(1)  »-ho»T  time  weighted  aoeragee.  ha 
•nurioyee’x  exposure  to  any  material 
listed  In  table  Z-k,  In  any  8-bour  work 
shift  at  a  40-bour  work  week,  shall  not 
axceed  the  8-bour  time  weighted  average 
Bmlt  given  for  that  material  In  the  table. 

(1)  Acceptable  eelWid  eoneeatratlone. 
An  emptoyee’s  exposure  to  a  material 
listed  In  teble  Z-2  shall  not  exceed  at 
awv  time  during  an  8-bour  shift  the  ac¬ 
ceptable  celling  concentration  limit  given 
for  the  material  tn  the  table,  except  for 
a  Ume  period,  and  up  to  a  concentration 
not  exceeding  the  maximum  duration 
and  concentration  allowed  In  the  column 
rnida.  "acceptable  maximum  peak  above 
.the  aeoeptsble  celling  ccncoitistlcm  for 
anS-houriblft''. 

(I)  Example.  During  an  8-bour  work 
■htf  t,  en  emiAoyee  may  be  ckposed  to  e 
oonoentraOon  of  Benicne  above  38  p.pjn. 
(but  never  above  60  p.pjn.)  only  for  a 
maaiTmim  peHod  ot  10  mlnutes.  Such  ex- 
posutc  must  ha  compensated  by  expo- 
■ures  to  conoentrattons  less  than  10 
p.pjn.  so  that  the  cumulative  exposure 
for  the  enttre  t-bonr  work  shift  doss  not 

axceed  a  weighted  average  of  10  pjun. 

(e)  Tsbls  Z-3:  An  employee^  expo- 
'  sure  to  any  matmlal  hsted  In  table  Z-S. 
j  In  taj  g-honr  woik  Aitft  at  m  40-hour 


woric  wedE.  shall  not  exceed  the  g-hour 
time  weighted  average  limit  given  lor 
that  matertal  In  the  table. 

<d>  Computation  tcrmnlae: 

(1)  (1>  The  ciunulatlve  exposure  for  an 
g-bour  work  shift  shall  be  computad  at 
follows: 

M.s0.r.+a.r.+  . . .  o.r. 


Wbsrs: 

t  to  ths  squltalsot  sxpasnts  tor  tbs  wok- 
mg  shift. 

O  Is  ths  cooesntistlao  'diiiliig  soy  psHod 
cr  UoM  T  vrhtf*  tbs  sooeenwmUoD  rwnsins 
oooxts&t. 

r  Is  Om  dorstloa  la  boors  of  tbs  ssposar* 
st  ths  CDnosotimUoD  O. 

The  value  ot  >  shall  not  exceed  the  8- 
bour  H'n*  weighted  average  limit  In  table 
Z-1,  Z-a,  or  Z-3  lor  the  material 
Involved. 

(U>  To  inustrata  the  formula  pie- 
ecHbed  In  subdlvtotoo  (1)  of  this  subpara¬ 
graph.  note  that  tooamyl  acetate  has  an 
8-hour  time  weighted  average  limit  at 
100  p.pm.  (table  Z-1).  Assume  that  an 
employee  to  subject  to  the  foUowlno 
exposure: 

Two  boors  sxpesuTS  st  ISO  ppjn. 

Two  hours  sxposui*  st  76  p.pja. 

Foot  hours  sxposurs  ss  60  p.pjBS. 
Bubstituttng  this  infonnattoa  In  the 
formula,  we  have 

3X1604-8X764-4X60 
- =31 J6  ppm. 

8 

Blnoe  81.38  p.pjiL  to  teas  than  100  p.pjn, 
the  8-txnir  ti™*  weighted  average  limit, 
the  exposure  to  acceptable. 

(3)  <11  In  case  of  a  mixture  of  air  con¬ 
taminants  an  employer  shall  compute  the 
equivalent  expoeure  as  follows: 

Is  K  u 

WlMra: 

19  •qulTsMnt  ssposar*  lor  tbs 
mzturs. 

O  It  tbs  soaosottattan  of  9  psrttoolar  ooA- 
tsaol&snt. 

L  M  tbs  ssposow  timtt  for  thst  onnUmi- 
Dsnt,  from  tsM*  Z-l,  R-3,  or  S-4. 

Ths  wlisb  oi  Em  sbhll  not  tioeed  unity 

a). 

(11)  To  UhMtrtte  tb»  fomralb  pr»- 
iortbod  tn  mbdlvlslaD  (t)  o<  this  iub- 
PAminph.  eonsldor  tbo  foaosrtni 
4KDQ9ttrai: 


MMwisI 


awtoMiTtbi.  x-i) . isoppjB...  imop.p.io 

S-BoUnon.  {TU>I.  £-1)...  4Sp.pJB - S00p.pA. 

Tdoma  (Tobl.  X-r> . Mppjn - IWppjn. 


auhsUtuUng  In  the  formula,  we  have: 


600  46  40 

B.= - + - + - 

laoo  too  too 
■.=06aO't-oxx840xao 
B.=0B36 


Since  B.  to  less  than  unity  (1).  the  expo¬ 
sure  oomblnaUon  to  within  acceptable 
Umlts. 

(e>  To  achieve  ocmpllanee  with  para¬ 
graph  (a)  through  <di  of  this  seetlcn. 
administrative  or  engineering  eontrols 
must  flrst  be  determined  and  linple- 
mented  whenever  feasible.  When  such 
oootrols  are  not  feasible  to  achieve  full 
compliance,  protective  equipment  or  any 
other  protective  measures  HiaO  be  used 
to  keep  the  expoeure  of  employees  to  air 
eoDtamlnants  within  the  Umlts  pra- 
tcHbed  m  this  Mcttun.  Any  equtpmsnt 
and/or  technical  measuiet  natd  for  this 
purpose  must  be  approved  for  each  par¬ 
ticular  use  by  a  competent  Industrial 
hygienist  or  other  technically  quaUfled 
person.  Whenever  resptralon  are  used, 
their  use  «b»ii  comply  with  1 1910A84. 

Tabu  3-1 


SobitAIMB 

msjsn* 

900 

m 

Aoztk  Add . 

AeMk  Anhydrtda . 

» 

M 

ABKonlUil* . . . . 

AflKylMis  dMiorM*.  mb  1.  P 

'  40 

M 

AeMrlHw  (•mbromld* . 

. 

1 

Al 

M 

AM 

AMTtooitrite-Skta. . 

AJdrtp  ■*8lih>  - 

Attyt  aleohul—Skfei . . 

Atlyl  cbkirKle  . . — i-a-a;* 

•^AOyiclycMyt  kMt  (AOI). 

Atelpm^dlwUldA. - - 

AAmtooMhMMl.  me  BUmooI- 

M 

..... 

t 

io 

9 

18 

am 

8 

8 

tt 

ts 

**AmiD«nlA .  . 

AwMnMm  (AB' 

■Mto).. . . . 

»>AMy1  mMbM- . 

•0 

MO 

m 

■ 

if 

08 

SO 

AsSai.  BSID . 

AsWdhH  (A.  D-tBOBHCA-OkM^ 
Asttnaay  BPS —upawadi 
OiBb) . 

$ 

48 

At 

OssSwUanfstsodsttaSla 
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TiHe  29— tober 


TiBLt  ^1— CoatlBttcd 


Armik  kod  eoropooodt  (M  Aa) . 

Attln* .  AM 

AilnphA-methyl-Rkte . 

Bkrtum  (aoHibk  «ompMin<ls) . . . 

^fWfUOquInonr.  wt*  QalaoM . 

Rmioirl 

Bmtyl  chl<irHf) .  . .  1 

eipMnjri.  asf  DIphMijl . . . . 

BkphKiOl  A.  MS  Dicirctdyl 


Bromolomi-Skfei .  A I 

ButkdkfM  (1.  A-butadkM) .  !,«» 

BiitaakthhM,  am  BatTi  oMr- 


3-hiitaftW«* .  SOO 

ABi:t«iy  nhknol  (Botyl  Cel* 

k*n|<rO-BktB  .  88 

Butyl  kreut*^  (n^Mltyl  MFtkte).  190 

MT-Biityi  kr*(*U . Ml 

Urt-Riity!  •Mtele .  Bn 

Brtylkknhot . . .  lOO 

M»^Botyl  kleohol .  IM 

tMt- Butyl  «kotM(l .  too 

C  nutyi-unlne— akl«. .  8 

C  tMt  lioiyl  etwwMto(M 

CrOtJ-Ain . 

u-Botf I  flyt^yl  ei^  (BOS).  >0 

*Butyi  D«rr»p(An.  ............  18 

Mert^Bulylktoene. .  1* 

CkHom  enmaU...... .......... ........ 

Ck)<lum  . . . 

••ran»pl«»  - _ _ _ ............  t 

CArt>«ryl  (Sertn^ . 


Cerbufl  dioilite . .  A800 

Carton  monoitde.... .  80 


ChWinatiMl  eampBeoe  Btfn. 
ChiortnoUd  dlpbeayl  oUd*. . . . 


C  CHljcine  irllloende. . 
C  Chbimofi»tal<Miyde.. 
••Cr  loraar*«tt<iplwneiw 
(ptienarykbWltle) . . . 


»CM«ohw>AyBden 

maloounitnle  (OCBM)*......  AO 

ClibKob^tiKHOHhkfio  .........  no 


Ctl<voi]tDhr»yl  (43pircMit 

Chlorlne^Bkin . 

ChtnrodintMnyi  (64  percent 

Obtontie)-8kt* . 

l.ChWu,2.6opo(TpreMB8.  eee 

Bp<rtk#ny^n . . 

AChluroMBancl.  eee  Ethylene 

dikvoBytlrin . . 

Cbloroethytooe.  eee  Vtnyt 

ehiortde . . . 

C  rtloromnn  (trlchiaro* 


ecrt^ne.  ^uyWte.  pyrene. . 

Cobalt,  mrlaJ  (unie  end  duii.. . 

Copper  tame . 

I^ta  end  Mlete. . 

Cotton  duet  (raw).. . . . 

CreyA  herbicide . . . 

Crf^(all  leomere)— Skta .  8 

Crotonaldehyde.. .  3 

Comefie-8kln . 80 

Cyanide  (m  CN)-8kln .  .  ... 

Cyclobeiane .  SB 


DHT-Skta . . 

unvp.  eee  Dkhtorroi . 

Decehorane-l’ktn . . .  BO 

Demetonn  Bkle.. . 

DIeeHone  eirobei  (i-hydroey* 

e-methyl^-pentanod') . .  10 

1,2-dlaTninoetnane.  eee 

RthylenMllamliM . . . 

DtaiomethaDe . . .  0.3 

Dihorane . Oil 

Dlbutylphihekto . 

C  o-nienlerohentene .  80 

p-I>khlorol»eneene . 71 

pirhIorodUluoromethane .  1.800 

r,l-likhlew8J*diinethyl 

hydantoln . . . 

l.l-ntehloroethane . tOO 

LO-nkhloreethylrne  . .  300 


d  ntchlorortbyl  cth^'-Skto...  18 
DIehkiromethime.  eee 

Methylenechtocide . 

DtehloromonoBuorometbane...  LOOO 

C  Id'Dlehioro-i-altriMhene _  M 

l>ulehk»ropmpMe.  see 

Propylen^tcnlor^  . 

Dtehkirotetfefluaroethenc .  1,000 

Dkhkrvoe  (T)DVP)-akln . 


Dkthylanilne . 

l>ktliylanibio  ethanol-  8ktn.  .. 
Dkthylether.  are  Ethyl  ether.. 


C  Dlylyeldyl ether  (DOS) . 


DtlaopropylaintTte-Rkln.. ..... 

Dlmethocymethane,  eee 

Metbylal . 

Dirrteiiiyl  acetamide— Skin..... 


DlmethylbenxMie,  eee  Xylene.. 
Dimethyl  l.S'dibnMnO'Z.l-dl' 
ebloroeteyt  pboephete. 
(Dtbrom). . . 


l-C  hlotxei  •niUopropene. . . . 

Chkiroptn-ln. ... _ ........ 

Chlaroprene  (B<*bla(»l.B 

bntedleoel-akm . 

Cbroi&iuiB.  Id.  ehipotlc. 
cbr.-)motte  ealti  m  O... 


Dlmeihylformamkle— Skin..... 
S^UImethySbrptanoiM.  eee 

Ulkobutyl  ketone . . 

l.l-Dtmethyiliy.'lnulaO'-Skitt.,. 

Dlraethylphiliatate . . . 

DlmethylsuUate-Sklo . . 

Dinltrobetnene  (all  leomerw— 


Dlotane  (Dkihylene  dloilde)- 

8kta . 

Diphenyl . .  . 

Dlphenylmethtne  dUKryanete 
(eee  Methyiene  hbphenyl 

leocyaimte  . 

Dlpropyieiu*  rlyeol  methyl 

ether— Skill . . . 

Dl-sec,  nctyl  phthaUte  (Dl-3' 

ethylheiTlphthaUtel . 

Emlrln-fiiln..  . 

SpIcblorhydrlD— 8kln  . 

EPN-8kln . 

1.3-BpntTpropane.  M 


Ethyl  alcohol  (ethanol) .  1.000 

Sthytamlne...  .  10 

Ethyl  eee-aniyl  ketone  (A 

inethyl-8-b^taoene) .  38 

Ethyl  beneene .  ItX 

Ethyl  bronitde. .  300 

Ethyl  hntyl  ketone  (B 

Beptanooei . .  80 

Ethyl  ehiorl.le .  1.000 

Ft^yl  ether .  400 

Ethyl  tnrmaU .  too 

O  Ethyl  merenptaii. .  19 


C  Ethykne  (tlyod  dlnttia^ 
andtor  Nltrortycertn— Skta... 
Ethylene  rWcol  monomethyl 
ethw  eretate.  eee  Methyl 

eeliaeolre  acetate . 

Ethylene  Irun*  Sktat. ......... 

Ethylene  oxide . .... 

Bthrlkllne  chloride,  eee  1.1. 

liichloroethaue . 

N  EthjliDorpbollae— Skin...... 


Pluoride  lie  F) . 

Pluorire .  0-1 

PluOTOtflchluromethane .  1.000 

PomilcKid  . 8 

Pnrtuna-Hkln .  8 

Fjfhjryl  alenhd .  88 

Oiycidoi  (3.^Epox7-1- 

prnpand^ . ■  80 

Olyrd  monoethy)  ether,  eee 

2-Ethoiyeihano) . 

Outhkn  ^  eee  Atlnpbon 


Hydrirlne  Skin...... . 

U>droBen  bromide. . . 

C  Hy^oyrn  chloride. _ ..... 

Hydrocen  cyanide— Bktn . 

Hyd^en  perotlde  (80%) . 

Hydroren  eeknlde.. . . 


Doamyl  aretato.... . . 

leoaisyl  akobol . 

leobutyl  aoetato . 

leohotyi  akobol . 

Uophoroiie . 

bupropylaeeme. . 

bopmpyi  akohoL . 

leopropykirjne.. . 

leopfopylether . 

Isop^yl  flyddyl  ether  (lOB). 


L.P.O.  (Uqulded  petroteoiD 


Mecneelam  odde  tama . 

MaEuhka -Bkta . 

Makte  anhydride . . . 

0.38 

Meettyfoxlde . . 

Methaoethkl.  eea  Methyl 

mercaptan . 

Methoayebtor . 

38 

l-lleth'.ty«tbaiid.  eee  Methyl 

ceUaedee . 

Methyl  eoetate . .  180 

Methyl  eeetyteoe  (propyne)....  tOOO 
Methyl  ecetykoe^roiindieoe 

mixture  (MAPn.  .  LOOe 

Methyl  aeryiate—Mn.. .... ....  lO 

Methylel  (<fl  tnetboaymetfinoe) . .  1.000 
Methyl  akohol  (methanol) .  300 


Methyl  bobutyl  carbtoot... 
Methyl  (n-amyl)  ketone  (3* 

Heptaaeoe) . 

C  Methyl  bromide— SkiiL. . . 


Methyl  eelkadTO  eoetate— Skin 


Methylcyekhexane . 

Methykyekbexand . . 

0-Math  ykyckbexanuQe-Sktn. . 
Methy!  e^yl  ketone  (MBK). 
eeeS-Rotenoce..... . 


Methyl  leoboty!  c'ei^nol— Skla. 


Heptan*  (n  heptane) . 

Bexwhkrneihane  -Skin . 

B*xecMwonaphthaleoe— Skta.. 


Cn  Methyl  styrene. .  VIC 

C  Bdethjrkne  btopheoyl 
iseryanate  (MDI). ...........  0i8 

Molvbdenom: 

Sdubto  eompoonde . . 

Tnsoloble  eompoaode . . . 

Msnom^yl  anUlne— 9ktn .  3 


Naphtha  (eoaltar) .  II 

N^bthaiene . 

See  footnoten  at  end  of  table. 
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TitU  29— labor 


Taolo  E~1— Coetlaued 


TaOLB  Z-1 — ConClaoed 


Nkket^inetaUiMl  soloble 

Nkutf^'  Bkliil. . 

Nitrtoaeld . 

Nitric  oxide — . 

pKitr>iarUJlne— Skin . . 

NltroberBeno-8kln . 

pNItmrblorobaneena  Skin.... 

NltruMbaoe . . . . 

NItrtioeii  'It.tfide . 

Nitnter.  trtfitionae . . 

Nltm^ynarln  -Bkltt............ 

NitTj'iiethene.... . . 

l-NUropTHtane. ................ 

O-Ntuopropnne. . . 

Nltrotolueae-Skia. . . 

NltretnchiorooMlbnaa.  eee 

(hkruptCTla . . 

Octarhkrooaphtbaleiie  -Skte.. 


*di>  mbt,  mlnnl . . . . 

Oemiore  tetredde . 

OtaUcecM . . . 

Oxyreo  dUnortde...... .  BOO 

Oenne . . . .  ft  1 

Perao^-Skta . 

Paratniun  -SkIB. . . . 

Pentabnraae,..! .  B008 

Pentorhtofonapbthalene  Pkin . . 


perchloremethyl  marcaiilaA.... 


Perchl^t  Oo'inde  . . 

Pelrolaain  dliafll  itee  (a^tba). 

Fbennl-  Hktiu . . . 

n-Pheiiykne  dtamlne— Skin . 

ph-'Tyl  ether  (eaporl . 

Pbeoyl  etber-Mpbeoyl 

mtiture  (eaper) . ..... 

Pbenykthy Urui,  eee  Styrene.. . . . . 

Phenyl  fleddyl  acber  (FOB). .. 
PLenylhydriclne-  Skin. . . ..... 

Pb^no  (Mertopbea  •  >— 

Skin.... . 

PtMmeoe  (oarboayl  Atelde) . . . 
Pboaphino . . 


Phoiphonm  pantodikirite . 

Fhospbome  retrtvalBde . 

Phneotiorae  tncUende . 

Pnihalle  anbyirtde. . . . 

Pkrte  actd-Sktn . 

Plea)  t.  (3-PlYMyVI> 


n-prupyl  areUto . 

Fmpyl  akobol . 

a-prepy1  ettrate . 

PropyleM  dldiknde. . ... 
Fiopykne  Imine— Skin. . 

Frupyieoe  eiwle . 

^nyoe,  eee  Methylneety 

Fyr'ihniB . . . . 

Pyiidine . . 

potnooe . . 

Ri'X-8km..  . . 

Kbodioa,  Metal  (bBa 


Bee  footnotea  at  end  of  table. 


Strychnine . . . 

Suita/  dioilde .  8 

Spitar hexafluoride..... .  UOOO 


iBPP-8kln . 

C  Ternhetiyto  . 

,1.1  .d-TetraehhvO't.Bdtfloam' 

etneoc . 

1.1.3,3-Tetroebkrt>-l>4UUIIiiom- 

ethMte . . 

1.14>Tetraehlaroechnie-  -Site 
Tetred'kroethylc'te.  eee  Per- 

Mtkroethylene . 

TetrachL>rcmethaoe.  tee  CaxtWB 

tetraehicride.  . . . 

TetraehkroAaphthalene— Skin . . . . 
Tetraethyl  lead  Pb)--Bkio.... 

Tetrahydrotarun . . . . 

TecriBethy)  kad  (ae  Pb)— 

8kln...  . 

TetrameUtil  medoonttrOe- 

Skin . 

TetranItnKnethane  .......... 

Teuyl  {S.t.a-trlnltrepbenyl* 
methyloltramtne)  -Skin........ 

ThalUum  (eoluble  eon* 
iMWBde)-6kb)  aeH..... ........ 

Thbara...,. . . 

Tin  (Inarimulc  empda.  axeept 


Tin  (oreank  emj^) . . . 

C  To)i:f«H^2.4-dQBaeyanatA .  BOB 

e*Toliitdlne--6kln . .  ■ 

Toaapt.ene,  Me  Chlorinated 
campbenv . . . 


U.ITTlchtofnetn*ne.  tm 
Methyl  cbU.rorti.~ni.-  ....... 

1,1  >lSichlor«'theoa— Skin . 

Tltanlnmdtotlda. . . 

Tnchkroinethaoe,  eee  Cbkm* 


l^flooremonobremoTOethaoe.. .  1.000 
1,4.8-TrlQlcrepbonol,  eee  Ptcxle 


S,8.B-Ti1iiltro(SMnytmeChyi- 

nltrandne,  eae  Tetryl . 

Tiinltrotdgierxe— SklA...... . . 

Tdorthoareerl  ph<ophaCe. . . . 

Tripbenyl  pno^hate . . 

TvpanUna... .  MB 

Draaftne  (ntnbke'unpoondi). .......... 

Drantam  (tmolubleeofflpoaade).... ...... 

C  Vanadlnm: 

ViOi  duet... . . . 

VgOitama . . . 

Vinyl  bentans,  eea  IlyfeDa. . 

Vlaykyanlde,  im  Aa^tordtrOa . 

6n»  footootw  Bt  and  of  table. 


Vloyl  toloana. . ..... 

Vartarta . 

Xyletw  ixyM).... . 

XyUdloa-  Skin. . 


Zinc  chtorlda  Buna.... . 


ZbeonituD  eompoonde  (ee  th . 


•loTft  AdditioB  *  An  atmoeoberlc  concentration  of  net  more  thaa 

iNo^now  I.  m.il  I.  .tcM  oMtadoo  .Ml  tor  peiKnoM  Moupl. 

Hum  value  Qotailoaa.) 

Tabu  E-B 


Bhonr  Ume  Aeoeptable 

weiBhIed  -eeClr^ 

ayence  aoooentratleo 


Aeeepiable  maxtattm  pmk  ^e«« 
the  aetepuble  ealltiik  cooentca- 
tten  tor  an  8-boar  »h(rt. 


Be<7Utaia  and  beryomm  rmpouw 

(Zt7.l^l970). 

Cadmium  tame  (Z17.He‘jh. .............. 

OadmlBtn  dust  (ZS7.8*l»W) . . . 

Carbon  dl^flde  (ZT  >l9y  • . .  - 

Cbrbooletraehk>nde<ZI7.l7’18M) . — 

Ethyleoedtbromide  ‘^■^'ISSl****'***** 


MaSjl  chlortdo  (2*7.i»-l8flW.. . !•  F*b‘*- 

Mathytooichlort4e(*WJ-18M) . —  8BBb.p* 

Oqtaao  (alkyl)  mefcary  <Z*7**l98to - fS^m 

st^MM  (zr.iviflfo) . —  W8P-P.* 

Trtehkiroetbylane  (ZJT.IB-1IB7)......— •^b—  ■ 

Tettaetakroathytooe  rZ|7.*»-l807) - - — dft— 

Teln«ta(Z37.13-106T)  . — 

Hydrocao  euinde  (21*  8-lliiD . . 


ldp.p«........  Bip.pJb... 

,  tUp.pJB. .......  Mp-pBi.~ 

.  IBP-PA........  MBp-pa. 

.  - Bp-pj*.- 

•J^,/lfl8. . . 


....  80  p.p.a. .......  tomtnutea. 

_ ...  Kmloulea. 

IlI.*NDp.p.m. ......  Do. 

....  Mp.pA. ......  ImlnutMlD 

any  4  bonra. 

....  I0p.p.m........  Imlnatea. 

....  1BBp.pA . •minateeU 


.  S8ip.pa. . ImlnotaaiB 


anil  boon. 
Imtnutoe  to 
any  3  boon. 

imtanteein 


Mtfoury  . 

Chmihk  e«id  >od  cfammatia  (2y7.F*t8Tl) . 
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1 1910.1001 


ritit  29— iobor 


TaBli  Z4^Mi>bbal  Poff* 


6ob*Unc«  Wppcf  •  Mc/m 


Co'UJDnr 
(jiMTU  (rwpL’Bbk). 


380 '  lOmcM*  • 


Quvtt  (total  duit) 


Crtxiobal't#  ^ 

••aKi.  .•»k-i,w.«xr  *ron  iha 
rou'i*  ot  HIM  fe.oiular  tor 
QUArtt 

T»tdrfnitO'  U»  valor 

ca<ruta(od  fr<>Q.  tbt>  (or 
a  ;:a»  1o.  •iLaru 
Amori<6oo»  ■'v-i.i.ltnt  natural 
<tlatofba;«ou^  <«nh . 


%MOt4-3 


S  lOtucnkI* 


%*^Oi 


(iwf  than  i^  ci7> 
laillnr  «tUeai 

Mira  .  » 

8oal»xiOP“ .  10 

T»'<  (noo-i«he»tor  torn'  .  30* 

TaN'^flbrooi).  Uw  arhavtoa 


Tiwiutttr  (sae  'Air  flbroua) 


PtfTiiand  finrnt  .  It 

Graph  .b>  (nauiral)  ....  18 

Coa  4u<i  (rrrpirahp  frarHon 
!«•  tbati  6’S  . 


}  4n«'M' 


fv 


thar  8^  810} 


tO|Dc/M> 


Iner  or  Nutaanrr  Poat' 


18 

m 


Von-  Convmdor  tartor*^ 
tBPfrfxtoJ-D'llint  par kloK  par  oobtr  Bator 
-partw:]#  p*.  c.r 

■  li!llHoii!i  or  partiriw  p*r  rubir  toot  oT  air  baaad  OB 
tmtitncr.  wmpt*  uountrd  b>  itfhi-ftxiW  tar-bniri. 

'  Th.-  pfr^mta^  of  crTSta'Mn*  ANm  In  ibr  lormola 
k  ti}«  afmwnt  driArainad  froTr  al*  borw> 

OPT  ''  ^boat ‘tHtanrv^lii  atikl’>  Other  OMU-ddsbaTC  Mao 
t'.vrr  u  br  Applicable 

A  drier'Dtn-d  by  the  nnrhrane  (liter  natbod  at 
llCxptiaai  oxnirapi  macubca.W.. 

■  Bou  n>i>'  rntratioi  ar>c  nerrmi  ^oartf  tor  thv*  apph* 
oauor  .>*thb  llml>  arrb.br  •Jrtr.  fDmeii  from  ilb-  fiwrioo 
pae<!ia  .  dsA^tarUH  »tih  ih.  bliowln*  *tiararterl*itca: 

'  CootalnlaK  <  1%  qoaru.  tf  >  1%  quan^  ub  qoartt 


Aerody'.amk  Irameior  Hrennt  pavtiy 

(ooli  denait)  »pber«)  aekctur 


tzMMamiM.'iLx  under  thh  rw>tc  reler  to  th«  oa*  o 
ar  Atr  inatminent  1'  the  revpirabie  (ra(‘tk>D  of  ooal 
dii9’  hdetanDinad  «1U>  a  MhK  dfure  eurraspondlrai 
lo  that  of  3  4  in  th*  tAbir  tor  onal  'loiit  m4  J Mf/M*. 

m  38h(ja.  June  27.  1274.  HetlaalgnAted 
and  amendad  at  40  FR  2307S.  Itoy  2«,  1676) 


81910  1001  Aabeatoa. 

(to)  OrnnittohM.  For  the  purpose  of 
toto  eecuon.  ti>  -Aebestos”  tncludee 
Chrysot:'-.  nmoslte.  crocldoUte.  trcmo* 
Ute  •Dtnophyuite  end  acOnoUte. 

(3>  "Ahoesioe  Ai^era’'  means  asbestos 
Abpr?  Ir  n«er  Ulan  5  micrometers. 

tb>  PermistUke  exposure  to  airborne 
coni-ientrattAma  of  asbestos  /lbef>— (1) 
Siftyidora  effective  Julu  7,  1972.  Tlie 
8-hour  tL'ne-weigtited  average  airborne 
concentrations  ol  asbestos  Abers  to 
which  any  employee  may  be  exposed 
6han  cot  exceed  Ave  Abers.  longer  than 
6  micromeieTB.  per  cubic  centimeter  ot 
air.  as  oetenmned  by  the  method  pre¬ 
scribed  in  paragraph  (e>  of  this  section. 

(2)  Standard  effective  July,  1,  197$. 
The  8-hour  tune-weighted  average  air¬ 
borne  concentrations  of  asbestos  Abers 
to  which  any  employee  may  be  exposed 
shaU  not  exceed  two  Abers,  longer  than 
b  micrometers,  per  cubic  centimeter  of 
air.  as  determined  by  the  method  pre- 
scrlhed  In  paragraph  (e)  of  this  secttoa 

(3)  C^bnp  concentration.  No  em¬ 
ployee  snail  be  exposed  at  any  time  to 
airborne  cencentrations  of  asbestos 
Abers  in  excess  of  10  Abers,  longer 

$  micrometers,  per  cubic  coiumeter  of 
air.  as  determined  by  the  method  pre¬ 
scribed  in  paragraph  (e>  of  this  section. 

<c)  Methods  of  comphanoe— (1)  Aw- 
ffineertng  methods.  (1)  EnatneerinQ  con- 
trots  !!:nglneenng  controls,  such  as.  but 
not  limited  to.  Isolation,  oiclosure.  ex¬ 
haust  /entllatton.  and  duet  <«iwttnn 
shaU  be  used  to  meet  the  exposure  limits 
prescribed  in  paragraph  (b>  of  this 
secuoo. 

(ill  Local  exhaust  ventOaiion.  (a) 
Loral  exhaust  ventllatlop  and  dust  col¬ 
lection  systems  shall  be  deidgned.  con¬ 
structed.  Installed,  and  Id 

accordance  with  the  American  National 
Standard  Fundamentals  Governing  the 
De&ign  and  Operation  of  Local  Exhaust 
Systems.  ANiSi  Z9.2>1971.  which  Is  In¬ 
corporated  by  reference  herein. 

^b)  See  i  1910  6  concerning  the  avail¬ 
ability  of  ANSI  Z9.3-1971.  and  the 
maintenance  of  a  historic  Ale  In  connec¬ 
tion  therewith.  *nie  addrees  of  the  Amer- 
icsm  National  Standards  Institute  Is 
given  In  1 1910.100. 

(1111  Particular  toots.  AO  hand-op¬ 
erated  and  power-operated  tools  which 
may  produce  or  release  asbestos  Abers 
In  excess  of  the  exposure  Umits  pre- 


ecrlbed  in  paragraph  <b)  of  this  section, 
such  as.  but  not  limited  to,  saws,  scorers, 
abrasii^  wheels,  and  drills,  shall  be  pro¬ 
vided  With  local  exhaust  ventilation  sys¬ 
tems  in  accordance  with  subdivision  <U) 
of  this  subparagraph. 

(2)  Work  practiC€S^(\}  Wet  methods. 
Insofar  as  practicable,  asbestos  shall  be 
handled,  mixed,  applied,  remuvtd,  cot. 
scored,  or  otherwise  worked  in  a  wet 
state  BuiScient  to  prevent  the  emission 
of  alrboiiie  Abers  m  excess  of  the  ex¬ 
posure  iliults  prescribed  tn  paiagraph 
(b)  of  this  secUun.  uulens  the  usefulneu 
of  the  pioduct  would  be  dirunished 
thereby. 

ih)  Partif  ular  products  and  opera¬ 
tions.  No  aoLvstos  cement,  mortar,  coat¬ 
ing.  grout,  Piaster,  or  similar  maieilal 
contaluuig  asbestos  shall  be  removed 
from  bags,  carious,  or  other  containers 
In  wbicli  Uiey  are  shipped,  without  being 
tither  wetted,  or  enclosed,  or  ventilated 
so  as  to  prevent  effectively  the  release  of 
alxbcMTie  aslk^wos  Abers  in  excess  of  the 
tlmiu  pr*^scnbad  In  paragraph  (b)  of 
this  section. 

iUl>  Sprayina.  demolition,  or  removal. 
Employees  eng^^^ed  tn  the  spraying  of 
asbestos,  the  removal,  or  demolition  of 
pii;>e8.  Structures,  or  equipment  covered 
or  insulated  with  asbestos,  and  in  the 
removal  or  demoUtiMi  of  asbestos  in¬ 
sulation  or  coverings  rtiaU  be  provided 
with  respiratory  equipment  in  accord¬ 
ance  w:tn  psragiat>h  (d)(2)  (ill)  of  this 
section  and  with  special  clothing  tn  ac- 
ecM^ance  with  paragrai^  (d)(3)  of  this 
section. 

(d)  protective  eouipment — 

(1)  Comoiia  xe  with  the  exposure  limits 
prescTibeG  by  paragraph  (b>  of  this  sec¬ 
tion  mav  not  be  achieved  by  the  use  oi 
nspinXcTS  or  shift  rotaUoa  of  em- 
plovees.  except: 

It)  During  the  time  period  necessary 
to  Install  Che  ^glneertng  eootrois  and 
to  Institute  the  vnjrk  practices  required 
by  paragraph  (o)  of  this  section: 

(U)  In  work  situations  In  which  the 
methods  pr»crlbed  in  paragraph  (c>  of 
tWs  section  are  either  technically  not 
feasible  (H*  feasible  to  an  extent  insufl- 
deni  to  reduce  the  airborne  concentra¬ 
tions  (MT  asbestos  Abers  below  the  limits 
P'^escribed  by  paragraph  (b)  of  this 
section;  or 

(til)  In  emergeneles. 

(tv)  Where  both  rcsclraton  and  per- 
BQcme'i  rotation  are  allowed  by  subdivi¬ 


sions  (1).  (U).  or  (ill)  of  this  subpara¬ 
graph.  and  both  are  pracucabie.  perboo- 
nei  *otst)un  sliall  be  preferred  and  used 

(2)  Where  a  re^lra tor  Is  permitted  by 
subt-Bragrapb  (1)  Of  this  paragraph,  it 
siiSii  ue  sei'^ted  from  among  those  ap¬ 
proved  bv  me  Bureau  of  Mines.  Depart- 
m'mi  of  the  Interior  or  the  National  In- 
st'Diie  lor  Occupational  Saiety  and 
HeatJb.  Department  of  Health.  Educa- 
Ucn.  and  W  ‘!tare.  under  the  provisions  of 
SO  CFH  Fart  IL  (31  FR.  6244,  Mar.  25. 
1673),  and  ^iiail  b»  used  in  aixordanee 
w!*.h  subdivisions  <t),  (U>.  (iUi.  and  (iv) 
of  this  a'..bparaff>^h. 

«i)  Atr  purtlying  respirators.  A  reusa¬ 
ble  or  single  use  air  purifying  resi>irator. 
or  a  ref>pirator  described  tn  sulHlivlsioo 
<il)  or  <IU)  of  this  subparagraph,  shall 
be  ustd  tc  reduce  the  concentrations  of 
a' ’‘borne  a&besios  Abers  in  the  respiratw 
below  me  exposure  jimlts  prescribed  tn 
paravrapn  <b>  of  this  section,  when  the 
ceiling  or  the  8- hour  time  weighted  aver¬ 
age  airbonie  concentraticms  of  asbestos 
AtK^rs  are  reasonably  expected  to  exceed 
no  more  ttian  10  times  those  limits. 

(11)  Poured  air  purifying  respirators. 
A  full  facepiece  powered  air  puilfyiiig 
respirator,  or  a  powered  air  purifying 
resrirator.  or  a  respirator  described  In 
subdi  islon  (ill)  of  this  subparagraph. 
Shall  be  used  to  reduce  the  concentra¬ 
tions  of  airborne  asbestos  Abers  In  the 
respirator  beiow  the  exiKisure  limits  pre- 
sc*‘;bed  tn  paragraph  (bi  of  this  sectioii. 
wnen  the  ceiling  or  the  8-hour  time- 
weighted  average  concentrations  of 
asbesuM  Abers  are  reasonably  expected 
to  exceed  10  times,  but  not  100  times, 
those  imuis. 

till)  Type  "(y*  tupvtUid-air  respirators, 
continuous  ftcoo  or  pressure-demend 
class.  A  type  ‘'C  cmitinuous  flow  or  pres¬ 
sure-demand.  suppbed-air  respirator 
shall  be  used  to  i^uce  the  concentra¬ 
tions  ot  eirbome  asbestos  Abers  tn  the 
respirator  below  the  exposure  limits  pre- 
scritied  in  paragraph  (b)  of  tills  secticn. 
when  the  ee.llmg  or  the  ft-hour  time- 
wetf’.hted  average  airborne  concentra¬ 
tions  of  asbestos  Abers  are  reasonably 
expected  to  •^xcec  J 100  times  those  limits. 

(ly)  Bstatflishmeni  of  a  respirator  pro- 
gram,  (a)  The  employer  sh^  establish 
a  respirator  program  in  accordance  with 
the  requirements  of  the  American  Na¬ 
tional  fitanoards  Prartl*^  fo* 
tory  Protection.  ANSI  288  2-19€9.  which 
is  Incorpurated  by  reference  herein. 
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(h‘  See  §  1910  8  concerning  the  avall- 
abiJity  ol  ANSI  ZSrt.2-l98t  and  the  nuiln- 
ten»r>re  oi  sn  historic  A)e  In  C(mnec'.)OD 
tr^rewlth.  The  addresr  of  the  American 
national  Standards  InsUlutc  Is  given  In 
I  UiU.lOO. 

(c)  No  employee  shall  be  assigned  to 
tasAs  requiring  the  use  of  reepiralors  if. 
based  upon  his  most  recent  examinatioii. 
an  txaniiiiing  pliysiciar  determines  that 
the  employee  wUi  be  unable  to  funarion 
normally  wear.ng  a  rehplrator,  or  that 
the  saiety  or  health  of  the  employee  or 
otiier  employees  will  be  Impaired  by  his 
use  of  a  respirator  Such  employee  shall 
be  rotated  to  anoUxer  job  or  ^ven  the 
opportunity  to  trsuisler  to  a  different  po- 
dticm  whose  duties  he  Is  able  to  p^orm 
A  lta  tite  same  employer,  m  the  same  geo¬ 
graphical  area  and  with  the  same  senior- 
lly.  status,  and  rate  of  pay  he  had  just 
prior  to  such  transier.  if  such  a  different 
posiuoi'  Is  svaiiaole. 

O)  Special  clothing:  The  emptoyex 
vhsli  provide,  and  require  the  use  of.  spe- 
ciai  cJotiung.  such  as  coverallS’Cr  similar 
»:ioie  body  clothing,  head  coverings, 
^oves,  and  foot  coverings  for  any  em¬ 
ployee  exposed  to  airborne  concentra¬ 
tions  of  asixstos  f> bers.  which  exceed  the 
ceiling  level  piesciioed  In  paragraph  (b) 
cf  this  section. 

(4j  Cliange  rooms-  (i)  At  any  Axed 
p>ace  ol  employment  exposed  to  airborne 
ccricentr.ition6  of  asbestos  fibers  m  ex- 
ua:*  of  the  exposure  limits  prescribed  in 
paragraph  (b>  of  this  section,  the  em- 
piON'er  ^ali  provide  change  rooms  for 
employees  v  orking  regularly  at.  Uit.  place 

i;;  Clothes  lockers:  The  emphiyer 
thalj  provide  two  separate  lockers  or  con¬ 
tainers  for  each  employee,  so  sepavated 
or  isolated  as  to  preveiit  c<^ntam<r>fttinn 
d  the  employee's  street  clothes  from  tiu 
•orx  clothes. 

Ill  La'ihderlng:  (at  Laundering  of 
•’Atiestos  contaminated  clothing  sfian  be 
do.;e  so  as  to  prevent  the  release  of  air- 
boiTie  asbestos  fibers  in  excess  of  the  ex- 
(vjsure  limits  prescribed  In  paragraph  (b) 
>f  Uiis  section. 

‘b)  Any  employer  who  gives  asbestos- 
onUmmated  cxothlng  to  another  person 
'or  inundering  shall  Inform  such  person 
of  the  requirement  in  (o)  of  this  subdi¬ 
vision  to  effectively  prevent  the  release 
of  airborne  asbestos  Abers  In  excess  of 
the  exposure  limits  prescribed  in  pars- 
grapb  <b)  of  this  section. 

'O  Contaminated  clothing  shall  be 
'ran.«norted  In  sealed  Impermeabte  bags, 
tr  other  closed,  impermeable  containers 


and  labeled  in  accordance  with  para¬ 
graph  <g)  of  this  section. 

le)  Method  of  measurement.  Al!  de- 
tcmiination.s  of  airborne  coocectrations 
of  asbestos  Abe’s  shoil  be  made  by  the 
mem.irane  Alter  method  at  4CH)-4&0  X 
(magnlAcation)  <4  millimeter  objective) 
with  phase  contrast  Uiumlnation. 

<f>  Moniiorinc — <l)  Initial  determi¬ 
nations.  Within  6  months  of  the  publl- 
CHtloo  of  tins  section,  every  employer 
shall  cause  every  place  of  employment 
where  asbestos  Abers  are  reieiibed  to  be 
monirorpd  tn  such  a  way  as  to  determine 
whether  every  eu:n»oyees  exposure  to 
asbestos  Abers  U  belcw  the  limits  pre¬ 
scribed  In  pai-ugraph  (b>  oi  this  sec¬ 
tion  If  the  limits  are  e.xceeded.  the  em¬ 
ployer  shall  immediately  undertake  a 
con'pliancv  program  in  accordance  with 
paragraph  (c)  of  this  section. 

<2t  Per.vonaf  montforlnp— (t)  Sam¬ 
ples  shall  be  collected  from  within  the 
breathing  zone  of  the  ea4.1oyees,  on 
membrane  Alters  of  0.8  micrometer  po¬ 
rosity  mounted  In  aa  open-face  Alter 
holder.  Samples  shall  be  taken  for  the 
detr*minaUon  of  the  8-hour  time- 
weighted  average  alroome  coocentra- 
UoDB  and  of  the  ceiling  coQoentiT.tions  ot 
asbestos  Abers. 

(ii>  Bampluig  frequeccy  and  patterns. 
After  the  Initial  deiencinatitjos  required 
by  subparagraph  (1)  of  this  paragraph, 
samples  shall  be  of  such  frequency  and 
pattem  as  to  represent  with  reasonable 
accuracy  the  levels  of  exposure  of  em¬ 
ployees.  In  no  case  shall  the  sampling  be 
done  at  intervals  greater  than  8  monins 
for  employees  whose  exposure  to  asbestos 
may  .reasonably  be  foreseen  to  exceed 
the  limits  prescribed  by  paragrapn  (b> 
of  this  sectfo.1. 

(3)  Environmental  monffortap— (1) 
samples  shall  oe  collected  from  areas  of 
a  work  er.vironmcct  which  are  represent¬ 
ative  of  the  airborne  coacentratlons  ol 
asbestos  Abers  which  may  reach  the 
breathing  zone  of  employees.  Samples 
shall  be  collected  on  a  menibraae  filter 
ol  0  8  micrcmeier  porosity  mounted  In 
an  open-face  Ajier  holder.  Samples  shall 
be  tHxen  for  the  determination  of  the  8- 
hour  time- weighted  average  airborne 
concentrations  snd  of  the  ceiling  con¬ 
centrations  of  asbestos  Abers. 

(ill  .^ompffng  fxeQuency  and  pettems. 
After  the  Initial  determinations  required 
by  subparagraph  (1)  of  this  paragraph, 
samples  shall  be  of  such  frequency  and 
pattern  as  to  represent  with  reasonable 
accuracy  the  levels  of  exposure  of  the 


•mpl(7yee8.  Tn  no  case  shall  sampling  be 
at  in'xirvais  greater  than  6  znooths  for 
employees  whose  exposures  to  asbesujs 
may  reasonably  be  foreseen  to  exceed 
the  exposure  limits  prescribed  in  para¬ 
graph  <b)  of  this  section. 

1%)  Employee  observation  of  wioalfor- 
ing.  .Effected  employees,  or  their  rep¬ 
resentatives.  shall  be  given  a  reasonabls 
opportunity  to  observe  any  memttoring 
required  by  this  paragraph  and  shall 
have  access  to  the  records  tbereol 

(g)  Covrtoa  ngns  and  labels.  (1)  Cau- 
tica  signs,  (i)  fating.  CauUoo  signs 
shall  be  provided  and  displayed  at  each 
loc  ation  where  airborne  conceotrationa 
of  asbestos  Abers  ma>  be  in  excess  of  the 
exposure  limits  prescribed  in  paragraph 
(b)  of  this  section.  Signs  shall  be  posted 
at  such  a  distance  from  such  a  location 
•f)  that  an  employee  may  read  Uie  signs 
an'i  take  recessary  protective  steps  be¬ 
fore  entering  the  area  marked  by  the 
signs.  Signs  shall  be  posted  at  all  ap- 
p.-oaches  to  areas  containing  excessive 
concentrations  of  airborne  asbestos 
Aoers 

dl)  S'l'c*!  spect/lcoNons  The  waming 
Signs  required  by  subdivision  (1)  of  this 
subparagraph  shall  cmiform  to  the  re- 
quiretnenL«  of  20  *  x  14"  vertical  format 
signs  speriAed  m  S  1910.145(d)(4).  and 
to  th's  nubdivlaion.  The  signs  shall  dis¬ 
play  the  fcUow’lng  leireud  tn  the  lower 
’txoiel.  with  letter  sizes  and  styles  of  a 
vuibiuty  at  least  equal  to  that  speciAed 
in  this  subdivision. 
t*gend 

Asbestos 


Dust  Bsfsard. 


svoic)  Breatblng  Dust... 

AuivuBd  ProtscUv* 

BQuipm*ot 

Dc  Not  RsinstB  In  Amu 
nniets  Tour  Wurk  lls- 
qutr«s  It. 

fir«attiiDs  Asbestos  Dost 
Msy  B«  Hazardous  To 
Tour  Hesitb. 
dPselnR  between  lines  shall  te  at  le.asi 
equal  to  the  height  of  tlie  upper  of  any 
two  lines. 

(2)  Cdtttton  lobels—(l>  Labehag.  Cau¬ 
tion  labels  shall  be  affixed  to  idl  raw 
materi.^Is.  mixtures,  scrap,  wsste.  debris, 
snd  other  products  containing  asbestos 
Abers.  or  to  their  containers,  except  that 
no  latel  is  required  where  a^tbesios  Abers 
have  been  oaodlAed  by  a  bonding  agent. 


tiotation 
V*  Ssns  Serif. 
Ootble  or 
Bock 

Ssn*  Serif. 
Ootbto  or 
Bock. 
^"Gothic 
^"Ouibie. 

14"  Oothle. 


14  pdat  Oothle. 


coating,  binder,  or  other  materia)  so  that 
duruig  any  reasonably  foreseeable  use. 
haiidting.  storage,  disposal.  procaa-.uig.  or 
tran.-portation.  no  alrboma  concentra¬ 
tions  of  asbestos  Abers  In  excess  of  the 
exposure  limits  prescribed  to  paragraph 
(b(  ol  this  section  will  be  relcaaod. 

<ii)  Label  sped ficai ions.  Itie  caution 
labels  required  by  subdlvisloa  <i)  of  this 
sub^'oragraph  tiiali  be  printed  tn  letters 
of  sufficient  size  and  contrast  as  to  be 
readily  visioie  and  legible,  ihe  label  shall 
state: 

Cautioii 

OonUl&s  Asbestos  Fibers 
Av<rfa  Crsstlng  Dnst 

Brsathlng  Asbfstos  Dust  Msy  Gauss 
Serious  bodily  Harm 

(h)  Housekeeping — d)  Cleaning.  AU 
external  surfaces  in  any  place  of  enipioj- 
ment  shall  be  maintained  free  of  accu- 
mulfttUi;i2  of  asbestiia  Abers  If,  with  their 
dispersion,  there  woul^  be  an  excessive 
concentrstion. 

(2)  Waste  disposal.  Asbestos  waste, 
scrap,  debns.  bags,  containers,  equip¬ 
ment.  anc  asbestos-contaminated  cloth- 
log.  ecnisigned  for  disposal,  which  may 
produce  in  any  reasonably  foreseeable 
use.  handling,  storage,  processing,  dis¬ 
posal.  or  transDortation  airborne  ooncen- 
tratiODS  of  asbestos  fibers  in  excess  of  the 
exposure  Umits  pr'escrioed  in  paragraph 
(b)  of  this  section  ^diall  be  ecrilerted  and 
disposed  of  tn  sealed  Impermeable  bags, 
or  other  closed.  Impermeable  cemtainert. 

<i)  Recordkeeping — U>  Exposure  rec¬ 
ords.  Every  employof  shall  maiutam  rec¬ 
ords  ot  any  persenai  or  environmental 
monitoring  required  by  tius  section.  Rec¬ 
ords  ShaU  be  laalntained  for  a  period  of 
at  least  20  years  and  sbaU  oe  made  avail¬ 
able  upon  request  to  the  Assistant  Bee- 
retafy  (X  'babor  for  Ocupatiodal  Safety 
arid  Health,  the  Director  of  the  NmUoim! 
Inatit’jte  for  OccutxiUonal  Safety  and 
Health,  and  to  authorised  representa- 
tives  of  either. 

(2)  Employee  access.  Every  employee 
and  former  employee  shall  have  reason¬ 
able  access  to  any  record  required  to  be 
malntalmd  by  subparagraph  (1)  of  this 
pai  agraph.  which  indicates  the  em¬ 
ployee’s  own  expamre  to  asbestos  Abers. 

(S)  Employee  notification.  Any  em¬ 
ployee  found  to  have  been  exposed  at  any 
time  to  airborne  concentrations  of  asbes¬ 
tos  Abers  in  excess  of  the  limits  pre¬ 
scribed  in  paragraf^  (b)  of  this  nectloo 
shall  be  notiAed  tn  writing  of  the  expo¬ 
sure  as  soon  as  practicable  but  not  later 
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thAn  5  days  of  the  findlnt .  Ttxe  employee 
shall  also  be  timely  notified  of  the  cor> 
reetive  action  being  taken. 

(j)  Medical  examinations — (1)  Gen- 
eral.  The  employer  shall  provide  or  make 
available  at  hU  cost  medical  examina¬ 
tions  relative  to  exposure  to  asbestos  re¬ 
quired  by  this  paragraph. 

(2)  Previadment  The  employer  shall 
provide  or  make  available  to  each  of  his 
employees,  within  30  calendar  days  fol- 
loering  his  first  employment  in  an 
occupation  exposed  to  rirbome  con¬ 
centrations  of  asbestos  fibers,  a  compre¬ 
hensive  medical  examination,  which  shall 
Include,  as  a  minimum,  a  chest  roent¬ 
genogram  (posterior-anterior  14  x  17 
Inches),  a  history  to  elicit  krmptom- 
atology  of  respiratory  disease,  and 
pulmonary  function  tests  to  include 
forced  vital  capacity  (FVC)  and  forced 
expiratory  volume  at  1  second  (FKVi.«). 

*  (3)  dfifwol  examknatUms.  On  or  be¬ 

fore  January  31.  1973,  and  at  least  an¬ 
nually  thereafter,  every  employer  shall 
provide,  or  make  available,  comprehen¬ 
sive  medical  examinations  to  each  of  his 
employees  engaged  in  occupations  ex¬ 
posed  to  airborne  concentrations  of  as¬ 
bestos  fibers.  Such  annual  examination 
shall  include,  as  a  minimum,  a  chest 
roentgenogram  (posterior-anterior  14  x 
17  inches),  a  history  to  elicit  symptom¬ 
atology  of  respiratory  disease,  and 
pulmonary  function  tests  to  include 
forced  vital  capacity  (FVC)  and  forced 
expiratory  volume  at  1  second  (FEVt.»). 

(4)  Termination  of  employment.  Ihe 
employer  shall  provide,  or  make  avail¬ 
able.  within  30  calendar  days  before  or 
after  the  termination  of  employment  of 
any  employee  engaged  in  an  occupation 
exposed  to  airborne  concentrations  of 
asbestos  fibers,  a  comprehensive  medical 
examination  which  shall  Include,  as  a 
minimum,  a  chest  roentgenogram  (pos¬ 
terior-anterior  14  X  17  inches),  a  history 
to  elicit  ssmptomatology  of  reQ>iratory 
disease,  and  pulmonary  function  tests 
to  include  forced  vital  capacity  (FVO 
and  forced  expiratory  volume  at  1  second 
(PEV,,). 

(S>  Recent  examinations.  No  medical 
examination  is  required  of  any  em¬ 
ployee.  if  adequate  records  show  that 
the  employee  has  been  examined  in  ac¬ 
cordance  with  this  paragraph  within  the 
past  1-year  period. 

(6)  Medical  records — (1)  Mainte^ 
nance.  Employers  of  employees  examined 
pursuant  to  this  paragraph  shall  cause 
to  be  maintained  comnlete  and  accurate 
records  of  all  such  medical  examina¬ 


tions.  Records  shall  be  retained  by 
Mnployers  for  at  least  30  years. 

(li)  Access.  The  contents  of  the  rec¬ 
ords  of  the  medical  examinations 
required  by  this  paragraph  shall  be  made 
available,  for  inspection  and  copying, 
to  the  Asslstsmt  Secretary  of  Labor  tot 
Occupational  Safety  and  Health,  the 
Director  of  NI06R.  to  autiiortxed  physi¬ 
cians  and  medical  consultants  of  either 
of  them.  and.  upon  the  request  of  an  em¬ 
ployee  or  former  employee,  to  his  phy^- 
cian.  Any  physician  who  ccoducts  a 
medi(«l  examination  required  by  this 
paragraph  shall  furnish  to  the  employer 
of  the  examined  employee  all  the  infor¬ 
mation  specifically  required  by  this 
paragraph,  and  any  other  medical  In¬ 
formation  related  to  occupational  ex¬ 
posure  to  asbestos  fibers. 

§  1910.1002  Coal  tar  pitch  volatilcsi  in- 
Irrprelation  of  term. 

As  used  in  }  1910.1000  (Table  Z>1)  .coal 
tar  pitch  volatiles  include  the  fused  poly¬ 
cyclic  hydrocarbons  which  'volatilise 
from  the  distillation  residues  of  coal, 
petroleum,  wood,  and  other  organic  mat¬ 
ter. 

(See.  6(g) .  84  SUt  1600.  29  n.8.C.  6S7)  139 

FR  33503,  June  37.  1974.  Redesignated  and 
amended  at  40  FR  33073.  May  28.  19751 

§  1910.1003  4-Nilrobiphenyl. 

(a)  Scope  and  application.  (1)  This 
section  applies  to  any  area  In  which 
4-NitroblDhenyl,  Chemical  Abstracts 
Service  Registry  Number  92933  is  manu¬ 
factured.  processed,  repackaged,  re¬ 
leased.  handled,  or  stored,  but  shall  not 
apply  to  trans-shipment  In  sealed  con¬ 
tainers.  except  for  the  labeling  require¬ 
ments  under  paragraphs  (e)  (2).  (3),  and 
(4)  of  this  section. 

(2)  This  section  shall  not  apply  to 
solid  or  liquid  mixtures  containing  less 
than  0.1  percent  by  weight  or  volume  of 
4-Nltroblphenyl.  , 

(b)  Definitions.  For  the  purposes  of 
this  section:  (1)  ** Absolute  filter**  Is  one 
capable  of  retaining  99.97  percent  of  a 
mono  disperse  aerosol  of  0.3  ^m  particles. 

(2)  "Authorized  employee"  means  an 
employee  whose  duties  require  him  to  be 
in  the  regulated  area  and  who  has  been 
specifically  assigned  by  the  employer. 

(3)  "Clean  change  room"  means  a 
room  where  employees  put  on  clean 
clothing  and/or  protective  equipment  In 
an  environment  free  of  4-Nltroblphenyl. 
The  clean  change  room  shall  be  con¬ 
tiguous  to  and  have  an  entry  from  a 
shower  room,  whm  the  shower  room 


faculties  are  otherwise  required  to  this 
section. 

(4>  "Closed  system"  means  an  opera¬ 
tion  involving  4-Nttrobiphenyl  where 
containment  prevents  the  release  of  4- 
Nttroblphenyl  into  regulated  areas,  noa- 
regulat^  areas,  or  the  external  environ¬ 
ment. 

(3)  "Decontamination"  means  the  tn- 
actlvatloD  of  4-Nltroblphenyl  or  Its  safe 
dlvx>8al. 

(6)  "Director**  means  the  Director, 
National  Institute  for  Occupational 
Safety  and  Health,  or  any  person  dU- 
rected  by  him  or  the  Secretary  of  Health. 
Education,  and  Welfare  to  act  for  the 
Director. 

(7)  "Disposal"  means  the  safe  re¬ 
moval  of  4-Nltroblphenyl  from  the  woA 
environment. 

(8)  "Emezgency*'  means  an  unforeseen 
circumstance  or  set  of  circumstances  re¬ 
sulting  in  the  release  of  4-Nltroblphenyl 
which  may  result  in  exposive  to  or  con¬ 
tact  with  4-Nitroblphenyl. 

(9)  ‘^External  environment'*  means 
any  environment  external  to  regulated 
and  nonregulated  areas. 

(10)  "Isolated  system"  means  a  fully 
enclosed  structure  other  than  the  vessel 
of  containment  of  4-Nttroblpbenyl. 
which  is  impervious  to  the  passage  of  4- 
Nitrobiphenyl.  and  which  would  prevent 
the  entry  of  4-Nitroblphenyl  Into  reg¬ 
ulated  areas,  nonregulated  areas,  or  the 
external  eoYlronment.  should  leakage  or 
spillage  from  the  vessel  of  containment 
occur. 

(11)  "Laboratory  type  hood"  la  a 
device  enclosed  on  three  skies  and  the 
top  and  bottom,  designed  and  maintained 
so  as  to  draw  air  inward  at  an  average 
Unear  face  velocity  of  150  feet  per  min¬ 
ute  with  a  minimum  of  136  feet  per  min¬ 
ute:  designed,  constructed,  and  main¬ 
tained  in  such  a  way  that  an  operation 
Involving  4-Nitroblphenyl  within  the 
hood  does  not  require  the  Insertion  of 
any  portion  of  any  employee's  body  other 
than  his  hands  and  arms. 

(12)  "Nonregulated  area"  means  any 
area  under  the  control  of  the  employer 
where  entry  and  exit  Is  neither  restricted 
nor  controlled. 

(13)  "Open-vessel  system"  means  an 
operation  Involving  4-Nltroblphenyl  In 
an  open  vessel,  which  Is  not  in  an  isolated 
system,  a  laboratory  type  hood,  nor  In 
any  other  system  affording  equivalent 
orotectlon  against  the  entry  of  4-Nltro- 
biphenyl  Into  regulated  areas,  oon- 


regulated  areas,  or  the  external  envlroa- 
ment. 

(14)  "Protective  clothing"  mearn 
clothing  designed  to  protect  an  employee 
against  contact  with  or  exposure  to  4- 
Nitroblphenyi. 

(15)  "Regulated  area**  means  an  area 
where  entry  and  exit  Is  restricted  and 
controlled. 

(c)  "Requirements  for  areas  contain¬ 
ing  4-Nltrobtphenyl.**  A  regulated  area 
shall  be  esUblished  by  an  employer 
where  4-Nltroblphenyl  la  manufactured, 
processed,  used,  repackaged,  released, 
handled  or  stored.  All  such  areas  shall  be 
contrcdled  In  accordance  with  the  re¬ 
quirements  for  the  foUowing  category  or 
categoiiea  describing  the  operation  In¬ 
volved:  (1)  Isolated  systems.  Employees 
working  with  4-Nttroblphenyl  within  an 
isolated  system  such  as  a  "glove  box" 
shall  wash  their  hands  and  arms  upon 
completion  of  the  assigned  task  and  be¬ 
fore  engaging  in  other  activities  not  as¬ 
sociated  with  the  Isolated  system. 

(2)  Closed  system  operation.  Within 
regulated  areas  where  4-Nltroblphenyl  is 
stored  In  sealed  containers,  or  contained 
in  a  closed  system.  Including  piping  sys¬ 
tems.  with  any  sample  ports  or  openings 
closed  while  4-Nltroblpbenyl  Is  contained 
within:  (1)  Access  shaU  be  restricted  to 
authorized  employees  only: 

(U)  Employees  sbaU  be  required  to 
wash  hands,  forearms,  face  and  neck 
up<m  each  exit  from  the  regulated  areas, 
close  to  the  point  of  exit  and  before  en¬ 
gaging  In  other  activities. 

(3)  Open  vessel  system  operations. 
Open  vessel  system  operations  as  defined 
in  paragraph  (b)  (13)  of  this  section  are 
prohibited. 

<4)  Transfer  from  a  closed  system, 
eharging  or  discharging  pobif  operations, 
or  otherwise  opening  a  closed  system.  In 
operations  Involving  “laboratory  type 
hoods."  or  In  locations  where  4-Nttrobl¬ 
phenyl  Is  contained  in  an  otherwise 
"closed  system."  but  Is  transferred, 
charged,  or  discharged  Into  other  nor¬ 
mally  closed  containers,  the  provisions 
of  this  subparagraph  shall  apply  (i>  Ac¬ 
cess  shall  be  restricted  to  authorized  em¬ 
ployees  only; 

<11)  Each  operation  shall  be  provided 
with  continuous  local  exhaust  ventila¬ 
tion  so  that  air  movement  is  always  from 
ordinary  work  areas  to  the  operation.  Ex¬ 
haust  air  shall  not  be  discharged  to  regu¬ 
lated  areas,  nonregulated  areas  or  the 
external  environment  unless  decontaml- 
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nated.  Clean  makeup  air  shall  be  Intro¬ 
duced  In  sufficient  volume  to  maintain  | 
the  correct  operation  of  the  local  exhaust  I 
system.  ' 

(ill)  Elmployees  shall  be  provided  with, 
and  required  to  wear,  clean,  full  body 
protective  (Nothing  (smocks,  coveralls,  or 
long-sleeved  ahirt  and  pants),  shoe  cov¬ 
ers  and  gloves  prior  to  entering  the  regu¬ 
lated  area. 

(Iv)  Employees  engaged  In  4-Nltrobi- 
phenyl  handling  operations  shall  be  pro¬ 
vided  with  and  required  to  wear  and  use 
a  half-face,  filter-type  respirator  for 
dusts,  mists,  and  fumes,  in  accordance 
with  $  1910.134.  A  respirator  affording 
higher  levels  of  protection  may  be  sub¬ 
stituted. 

(V)  Prior  to  each  exit  from  a  regulated 
area,  employees  shall  be  required  to  re¬ 
move  and  leave  protective  clothing  and 
equipment  at  the  point  of  exit  and  at  the 
last  exit  of  the  day,  to  place  used  cloth¬ 
ing  and  equipment  in  impervious  con¬ 
tainers  at  the  point  of  exit  tor  purposes 
of  decontamination  or  disposal.  The  con¬ 
tents  of  such  impervious  containers  shall 
be  identified,  as  required  under  para¬ 
graphs  (e)  (3),  (3),  and  (4)  of  this 
section. 

<vl)  Employees  shall  be  required  to 
wash  hands,  forearms,  face  and  neck  on 
each  exit  from  the  regulated  area,  close 
to  the  point  of  exit,  and  before  engaging 
In  other  activities. 

(vU)  Employees  shad  be  required  to 
shower  after  the  last  exit  of  the  day. 

(vlil)  Drinking  fountains  are  prohib¬ 
ited  in  the  regulated  area. 

(5)  Maintenance  and  decontamination 
activities.  In  cleanup  of  leaks  or  spills, 
maintenance  or  repair  operations  on  con¬ 
taminated  sj^tems  or  equipment,  or  any 
operations  involving  work  in  on  area 
where  direct  contact  with  4-Nitrobi- 
phenyl  could  result,  each  authorized  em¬ 
ployee  entering  that  area  shall:  (1)  Be 
provided  with  and  required  to  wear  clean, 
impervious  garments.  Including  gloves, 
boots  and  continuous-air  supplied  hood 
In  accordance  with  f  1910.134. 

(U>  Be  decontaminated  before  remov¬ 
ing  the  protective  garments  and  hood: 

(lil)  Be  required  to  shower  upon  re¬ 
moving  the  protective  garments  and 
hood. _ _ 


(d)  Gxaeraf  regulated  area  require^ 
men fs—gTr)  Employee  identification.  A 
dally  roster  of  employees  entering  regu¬ 
lated  areas  shall  be  established  and 
maintained  The  rosters  or  a  summary  of 
the  rosters,  shall  be  retained  for  a  pe¬ 
riod  of  20  years.  The  rosters  and/or  sum¬ 
maries  shall  be  provided  upon  request  to 
authorized  representatives  of  the  Assist¬ 
ant  Secretary  and  the  Director.  In  the 
event  that  the  employer  ceases  business 
without  a  successor,  rosters  shall  be  for- 
warded  bv  registered  mall  to  the 
Direct^ 

<3)  Emergencies.  In  on  emergency, 
immediate  measures  Including,  but  not 
limited  to.  the  requirements  of  subdivi¬ 
sions  <i).  <11).  dll),  dv).  and  (v)  of  this 
subparagraph  shall  be  implemented,  d) 
The  potentially  affected  area  shall  be 
evacuated  as  soon  os  the  emergency  has 
been  determined. 

dl)  Hazardous  conditions  created  bv 
the  emergency  shall  be  eliminated  and 
the  potentially  affected  area  shall  be  de¬ 
contaminated  prior  to  the  resumption  of 
normal  operations. 

dll)  Special  medical  surveillance  bv  a 
physician  shall  be  instituted  within  34 
hours  for  employees  present  in  the  po¬ 
tentially  affected  area  at  the  time  of  Xhe 
emergency.  A  report  of  the  medical  sur¬ 
veillance  and  any  treatment  shall  be  In¬ 
cluded  in  the  incident  report,  in  accord¬ 
ance  with  paragraph  (f>(2>  of  this 
section. 

dv)  Where  an  employee  has  a  known 
contact  with  4-Nitrobiphenyl  such  em¬ 
ployee  shall  be  required  to  shower  as 
soon  as  possible,  unless  contraindicated 
by  physical  Injuries. 

<v)  An  incident  report  on  the  emer¬ 
gency  shall  be  reported  as  provKjod  in 
paragraph  (f>(3)  of  thU  section. 

(3)  Hygiene  facilities  and  practices 
(1)  Storage  or  consumption  of  food,  stor¬ 
age  or  use  of  containers  at  beverages, 
storage  or  application  of  cosmetics, 
smoking,  storage  of  smoking  materials, 
tobacco  products  or  6ther  products  for 
chewing,  or  the  chewing  of  such  prod¬ 
ucts.  are  prohibited  in  regulated  areas 

di)  Where  employees  are  required  by 
this  section  to  wash,  washing  facillUtt 
shall  be  provided  in  accordance  with 
11910.141(d)  (1)  and  (2)(U)  through 
(vtl). 

(Ul)  Where  employees  are  required  by 
this  section  to  shower,  shower  facllitiet 
shall  be  provided  in  accor^nce  with 
1 1910.141(d)(3). 


dv)  Where** employees  wear  protective 
clothing  and  equipment,  clean  change 
rooms  shall  be  provided,  in  accordance 
with  1 1910.141(e).  (or  the  number  of 
such  employees  required  to  change 
clothes. 

(V)  Where  toilets  are  In  regulated 
areas,  such  toilets  shall  be  in  a  separate 
room. 

(4)  Confaminotioft  confrol.  d)  Regu¬ 
lated  areas,  except  for  outdoor  systems, 
shall  be  maintained  under  pressure  nega¬ 
tive  with  respect  to  nouregulated  areas. 
Local  exhaust  ventilation  may  be  used 
to  satisfy  tills  requirement  Clean  makeup 
air  in  equal  volume  shall  replace  air 
removed. 

dl)  Any  equipment  material,  or  other 
item  taken  Into  or  removed  from  a  regu¬ 
lated  area  shall  be  done  so  in  a  manner 
that  does  not  cause  contamination  In 
nonregulated  areas  or  the  externa) 
a)vir<ximent. 

dll)  Decontamination  procedures  shall 
be  established  and  Implemented  to  re¬ 
move  4-Nltrobiphenyl  from  the  surfaces 
of  materials,  equipment  and  the  decoo- 
taminatton  facility. 

dv)  Dry  sweeping  and  dry  mopping 
are  prohibited 

(e)  Signs,  information  and  training — 
(1)  Signs,  (i)  Entrances  to  regulated 
areas  shall  be  posted  with  signs  bearing 
the  legend : 

CANCBS-StrSPtCT  Acknt 
AUTHORIZZD  PERSONIVn.  Onit 
di)  Entrances  to  regulated  areaa  con¬ 
taining  operations  covered  in  paragraph 
<c)(5)  of  this  section  shall  be  posted 
witi)  signs  bearing  the  legend: 
CANcn-SirspECT  Acekt  Exposed  in  This 
Area 

tMPCRviovs  Suit  Ikcludinc  Olovxs. 
Boots,  and  Air-Supplied  Hood  Rs- 
QuiRED  AT  All  Times 

Authorized  Personnel  Only 
dii)  Appropriate  signs  and  instruc¬ 
tions  shall  be  posted  at  the  entrance  to. 
and  exit  from,  regulated  areas,  inform¬ 
ing  employees  of  the  procedures  that 
must  be  followed  in  entering  and  leaving 
a  regulated  area 


(3)  Container  contents  identification. 
d)  Containers  of  4-Nitrobiphenyl  and 
containers  required  under  paragraphs 
(c)(4)(V)  and  (c) (6) (vU) (b).  and  (e) 
<6)  (vliD  (b)  of  this  section  which  are 
accessible  only  to.  and  handled  only  I9. 
authorized  employees,  or  by  other  em¬ 
ployees  trained  in  accordance  with  sub- 
paragraph  (5)  of  this  paragraph,  may 
have  contents  Identiflcatloo  limited  to  a 
generic  or  proprietary  name,  or  other 
proprietary  identification,  of  the  carcino¬ 
gen  and  percent. 

( U )  Containers  of  4-Nitrobiphenyl  and 
containers  required  under  paragraphs 
(c)(4><v).  (c)(6)(vtl)(b).  and  (c)(6) 
(vllD  <b  )of  this  section  which  are  acces¬ 
sible  to.  or  handled  by  employees  other 
than  authorized  employees  or  employees 
trained  In  accordance  with  subparagraph 

(5)  of  this  paragraph  shall  have  contents 
tdentiflcailon  which  Includes  the  full 
chemical  name  and  Chemical  Abstracts 
Service  Registry  number  as  listed  in 
paragraph  (a)(1)  of  this  section. 

(ill)  Containers  shall  have  the  warn¬ 
ing  words  "CANCER-SUSPECT  AGENT" 
displayed  immediately  under  or  adjacent 
to  the  contents  Identification. 

(tv)  Containers  which  have  4-Nltro- 
btphenyl  contents  with  corrosive  or  irri¬ 
tating  properties  shall  have  label  state¬ 
ments  warning  of  such  hazards,  noting 
if  appropriate,  particularly  sensitive  or 
affected  portions  of  the  bt^. 

(3)  Lettering.  Lettering  on  signs  and 
Instructions  required  by  subparagraph 
(1)  shall  be  a  minimum  letter  height  of 
2  inchm.  Labels  on  containers  required 
under  this  section  sbaU  not  be  lew  than 
Vi  the  size  of  the  largest  lettering  cm  the 
package,  and  not  less  than  8  point  type 
in  any  instance.  Provided.  That  no  such 
required  lettering  need  be  more  than  1 
In^  in  height. 

(4)  Prohibited  statements.  No  state¬ 
ment  shall  appear  on  or  near  any  re¬ 
quired  sign,  label,  or  instruction  idild) 
contradicts  or  detracts  from  the  effect 
of  any  required  warning,  information  or 
Instruction. 

(5)  Training  and  indoctrination.  (1> 
Each  employee  prior  to  being  authorised 
to  enter  a  regulated  area.  shaL  receive 
a  training  and  Indoctrination  progrom 
including,  but  not  necessarily  United  to: 
(o)  The  nature  of  the  carcinogenic  hos- 
ards  of  4-Nltrobiphenyl.  including  local 
and  systemic  toxicity: 
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The  specific  nature  of  the  opera¬ 
tion  Involving  4-Nitroblphenyl  which 
could  result  tn  exposure; 

(c)  The  purpose  for  and  appUcatlon 
of  the  medical  sunelllance  program. 
Including,  as  appropriate,  methods  of 
self-examination 

id)  The  purpose  for  and  application 
of  decontamination  practices  and  pur> 
poses: 

ie)  The  purpose  for  and  significance 
of  emergency  practices  and  procedures: 

(/)  The  employee's  specie  role  In 
emergency  procedures: 

(pt  Specific  Information  to  aid  the  em¬ 
ployee  In  recognition  and  evaluation  of 
conditions  and  situations  which  may  re¬ 
sult  In  the  release  of  4-NUroblphenyI: 

The  purpose  for  and  application 
of  specific  first  aid  procedures  and  prac¬ 
tices; 

({)  A  review  of  this  section  at  the  em¬ 
ployee’s  first  training  and  Indoctrlnattoo 
program  and  annually  thereafter. 

<1P  ^>eclfic  emergency  procedures 
«hA!l  be  prescribed,  and  posted,  and  em¬ 
ployees  shall  be  familiarized  with  their 
tcr.'ns.  and  rehearsed  in  their  application. 

Ail  materials  relating  to  the  pro¬ 
gram  >hall  be  provided  upon  request  to 
authorized  represei^tatives  of  the  Assist¬ 
ant  Secretary  and  the  Director. 

<f)  Reporfs — ^  P  OperaNons.  Not  later 
than  March  1.  1974  the  Information  re¬ 
quired  in  subdivisions  M>.  (U>.  (Ill),  and 
<lv>  of  this  subparagraph  shall  be  re¬ 
ported  tn  writing  to  the  nearest  OSRA 
Area  Director  Any  changes  tn  such  in¬ 
formation  shall  be  similarly  report^  In 
writing  within  15  calendar  days  of  fucb 
change,  (i)  A  brief  descrlptloD  and  tn- 
piaitt  location  of  the  areais)  regulated 
and  the  address  of  earh  regulated  area. 

(lit  The  name(s)  and  other  Identify¬ 
ing  infotmation  as  to  the  presence  of 
4-Nltroblphenyl  in  each  regulated  area 
(Hi)  The  number  of  employees  In  each 
regulated  area,  during  normal  operatl<ms 
Including  maintenance  activities:  and 
(Iv)  The  manner  In  which  4-NltrD- 
btphenyl  U  present  In  each  regulated 
area:  eg  whether  It  Is  manufactured, 
processed,  used,  repackaged,  released, 
stored,  or  otherut5;e  hand  ed 

(2)  Incidents  Incidents  which  result 
in  the  release  of  4-Nnroblphenyl  Into 
any  area  where  employees  mav  be 
DOtenlially  exposed  shall  be  reported  in 
accordance  with  this  subparagraph. 


(t)  A  report  of  the  occurrence  of  the  In- 
cldoit  and  the  facta  obtainable  at  that 
Ume  Including  a  report  on  any  medical 
treatment  of  affected  employees  shall  be 
made  witlUn  24  hours  to  the  nearest 
OSHA  Area  Director. 

(U)  A  written  report  shall  be  filed  with 
the  nearest  OSHA  Area  Di.^tor  wltliin 
15  calendar  days  thereafter  and  shall  In¬ 
clude:  (a)  A  specification  of  the  amount 
of  material  released,  the  amount  of  time 
Involved,  and  an  explanation  of  the  pro¬ 
cedure  used  in  determining  this  figure: 

<b)  A  description  of  the  area  involved, 
and  the  extent  of  known  and  possible 
employee  exposure  and  area  contamlna- 
tk«;  and 

(c)  A  report  of  any  medical  treatment 
of  affected  ecnpIoyee.s.  and  any  medical 
surveillance  program  implemented,  and 

id)  All  analysis  of  the  circumstances 
of  the  Incident,  and  measures  taken  or 
to  be  taken,  with  specific  compleUoo 
dates,  to  avoid  further  similar  releases. 

(g)  Ifedicaf  surveillance  At  no  cost 
to  the  employee,  a  program  of  medical 
surveillance  shall  be  established  and  Im¬ 
plemented  fm*  employees  considered  for 
assignment  to  enter  regulated  areas,  and 
for  authorized  employees  (1)  Ezumina- 
tions.  (1)  Before  an  employee  Is  assigned 
to  enter  a  regulated  area,  a  preassign¬ 
ment  physical  examination  by  a  physi¬ 
cian  shall  be  provided.  The  examination 
shall  Include  the  personal  history  of  the 
employee,  family  and  occupational  back¬ 
ground.  including  genetic  and  environ¬ 
mental  factors 

(11)  Authorized  employees  shall  be 
provided  periodic  phy.slcal  examinations, 
not  less  often  than  annually,  following 
the  preassignment  examination. 

(Hi)  In  all  physical  examinations,  the 
examining  physician  shall  consider 
whether  there  exist  conditions  of  in¬ 
creased  risk,  including  reduced  Immu- 
nolORlcal  competence,  those  undergoing 
treatment  with  steroids  or  cytotoxic 
agents,  pregnancy  and  cigarette  smoking 

(2)  Records.  (I)  Employers  of  em¬ 
ployees  examined  pursuant  to  this  para¬ 
graph  shall  cause  to  be  maintained  com¬ 
plete  and  accurate  records  of  all  such 
medical  examinations  Rewdjs  shall  be 
maintained  for  the  duration  of  the  em¬ 
ployee’s  employment  Upon  termination 
of  the  employee's  employment.  Including 
retirement  or  death,  or  In  the  event  that 


the  employer  ceases  business  without  a 
successor,  records,  or  notarized  true 
copies  thereof,  shall  be  forwarded  by 
registered  mail  to  the  Director. 

(lit  Records  required  by  this  para¬ 
graph  shall  be  provided  upon  request  to 
authorized  representatives  of  the  As¬ 
sistant  Secretary  or  the  Director;  and 
upon  request  of  an  employee  or  former 
employe^  to  a  physician  designated  by 
the  employee  or  to  a  new  employer. 

(till  Any  physician  who  conducts  a 
medical  examination  required  by  this 
paragraph  shall  furnish  to  the  employer 
a  statement  ot  the  employee's  suitabil¬ 
ity  for  employment  in  the  specific 
exposure. 

$  1910-1004  alpha-Naphthylamine. 

(a)  Scope  and  application.  (1)  This 
section  applies  to  any  area  in  which 
alpha-Naphthylamine.  Chemical  Ab- 
stntets  Service  Registry  Number  134327 
Is  manufactured,  processed,  repackaged, 
released,  handled,  or  stored,  but  shall 
not  apply  to  trans-shipment  In  sealed 
cortainers.  except  for  the  labeling  re¬ 
quirements  under  paragraphs  (e)(2). 

(3) .  a^d  (4)  of  this  section. 

(2)  This  section  .shall  not  apply  to 
solid  or  liquid  mixtures  containing  less 
than  1.0  percent  by  weight  or  volume  of 
alpha-NaphUiylamlne 

<3)  This  section  will  not  apply  to  oper¬ 
ations  involving  the  destructive  dl.'^ttlla- 
tion  of  carbonaceous  materials,  such  as 
occurs  In  coke  ovens. 

(b>  Deflnitioru.  For  the  purpe^es  of 
this  .section:  (1)  "Absolute  filter"  Is  one 
capable  of  retaining  99  97  percent  of  a 
mono  disperse  aerosol  of  0  3  urn  particles. 

(2>  "Authorized  employee"  means  an 
employee  whose  duties  require  him  to 
be  in  the  regulated  area  and  who  has 
been  specifically  assigned  by  the 
mployer.  _  _ _ 

(3)  "Clean  change  room"  means  a 
roexn  where  employees  put  on  clean 
clothing  and/or  protective  equipment  in 
an  environment  free  of  alpha- 
Naphthylamine.  The  clean  change  room 
shall  be  contiguous  to  and  have  an  entry 
frc»n  a  shower  room,  when  the  shower 
room  facilities  are  otherwise  required  in 
this  eecUoo. 

(4)  "Closed  system"  means  an  opera¬ 

tion  involving  alpha-Naphthylamine 
where  containment  prevails  the  release 
of  alpha-Naphthylamine  Into  regulated 
areas,  nonregulated  areas,  or  the  ex¬ 
ternal  environment.  ^ 


(5)  "Decontamination"  means  the  In¬ 
activation  of  alpha-Naphthylamine  or  Its 
safe  disposal. 

(6)  "Director"  means  the  Director. 
National  Institute  for  Occupational 
Safety  and  Health,  or  any  person  di¬ 
rected  by  him  or  the  Secretory  of  Health. 
Education,  and  Welfare  to  act  for  the 
Director. 

(7)  "Dlspoear  means  the  safe  removal 
of  alpha-Naphthylamine  from  the  work 
environment. 

(8)  "Emergency"  means  an  unfore¬ 
seen  circumstance  or  set  of  circum¬ 
stances  resulting  In  the  release  of  alpbs- 
Naphthylamlne  which  may  result  In 
expcKure  to  or  contact  with  alpha- 
Naphthylamine. 

(9)  "External  environment"  means 
any  environment  external  to  regulated 
and  nonregulated  areas. 

(10)  "Isolated  system"  means  a  fully 
enclosed  structure  other  than  the  vessel 
of  containment  of  alpha-Naphthylamine. 
which  Is  Impervious  to  the  passage  of 
alpha  Naphthylamlne.  and  which  would 
p.*event  the  entry  of  alpha-Naphthyla¬ 
mine  into  regulate  areas,  nonregulated 
areas,  or  the  external  environment, 
should  leakage  or  spillage  from  the  ves¬ 
sel  of  containment  occur. 

(11)  "Laboratory  tirpe  hood"  Is  a  de¬ 
vice  enclosed  on  three  sides  and  the  top 
and  bottom,  designed  and  malntolned  so 
as  to  draw  air  Inward  at  an  average 
linear  face  velocity  of  150  feet  per  minute 
with  a  minimum  of  125  feet  per  minute; 
designed,  constructed,  and  maintained  In 
such  a  way  that  an  operation  Involving 
slpha-Naphthylnmlne  within  the  hood 
does  not  require  the  Insertion  of  any  por¬ 
tion  of  any  employee's  body  other  than 
his  hands  and  arms. 

(12)  "Nonregulated  area"  means  any 
irea  under  the  control  of  the  employer 
where  entry  and  exit  Is  neither  restricted 

^nor  controlled. 

(13)  "Open-vessel  si^tem"  means  an 
operation  Involving  alpha-Naphthyla^ 
mine  in  an  open  v^sel.  which  Is  not  in 
an  Isolated  system,  a  laboratory  tyjie 
hood,  nor  In  any  other  system  affordl^ 
equivalent  protection  against  the  entry 
of  alpha-Naphthylamine  Into  regulated 
areas,  nonregulated  areas,  or  the  external 
environment. 

(14)  '"Protective  clothing"  means 
clothing  designed  to  protect  an  employee 
against  contact  with  or  exposure  to 
alpha-Naphthylamine. 
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(15)  "Regulahxll  area"  mean5:  an  area 
where  entry  and  exit  is  restricted  and 
controlled 

(CJ  R^yivirfrienU  for  areas  containing 
alpha-.Saphthylamine.  A  regulated  area 
shall  be  "Jttabllshed  by  an  employer 
whtre  alpha-Naphthylamine  is  maru- 
factored.  proces.sed.  used,  repackaged, 
released,  handled  or  stored.  All  such 
areas  shall  be  controlled  in  acro^nce 
wi*h  the  requirements  for  the  foUowlng 
category  or  categories  describing  the  op¬ 
eration  Involved  U)  Isolated  systems. 
Employees  working  with  alpha-Naph- 
tto’Umlne  within  an  Isolated  system. 

as  a  "slovc  box"  shall  wash  their 
hands  and  a'‘nu»  upon  completion  of  tite 
aLssigned  ta.sk  and  before  engaging  in 
other  activities  not  associated  with  the 
to'ir.ted  system. 

(2)  Closed  sy'iem  operation  Within 
regulau.'d  areas  where  alpha-Naphthyla- 
mlne  is  stored  in  sealed  containers,  or 
contained  In  a  closed  system.  Incjudlng 
piping  systems.  wUh  any  sample  ports  or 
openings  closed  while  alpha-Naphthyla- 
mu'.e  18  contained  wlUiln:  (1)  Access  shall 
he  restricted  to  authorizol  employees 
only: 

<  li  •  Employees  shall  be  required  to 
wish  hands,  tcrearms.  face  and  neck 
upon  each  exit  from  the  regulated  areas, 
close  to  the  point  of  exit  and  before  en- 
gOf'lng  in  other  activities 

^3)  vessel  system  operations 

Oprn  vessel  system  operations  as  defined 
tn  paragraph  (b)a3)  of  this  section  are 
prohibited 

(4)  Transfer  from  a  closed  system, 
charcing  or  fttseharrji-no  point  ryperations. 
or  otherwise  opening  a  closed  system .  In 
operations  involving  ‘iabomtory  tvpe 
hoods."  or  In  locations  where  alpha- 
NAphthyUmine  is  contained  in  an 
oUterwi.^  "'clcsed  system."  but  Is  trans¬ 
ferred.  charged,  or  dlf>charged  into  other 
normally  clo''>ed  containers,  the  pro- 
vi^tions  of  this  subparagnpn  shall  apply 
'!)  Access  shall  be  restricted  to  author¬ 
ized  en>ployees  only ; 

U)  Eath  op«u*atlon  slial]  be  provided 
with  continuous  local  exhaust  ventUa- 
Uon  so  that  air  movement  Is  always 
from  ordinary  work  areas  to  the  <^)era- 
tlon.  Exhaust  air  shall  not  be  discharged 
to  regulated  areas,  nonregulated  areas 
or  the  external  environment  unless  de- 
(x>ntamlnated.  Clean  makeup  air  shall  be 
introduced  In  sufficient  volume  to  main¬ 
tain  the  correct  operation  of  the  local 
exltaust  system 


(ill)  Employees  shall  be  provided  with. 
Aiid  required  to  wear,  clean,  full  body 
protective  clothing  (smocks,  coveralls,  or 
Icng-sleeved  shirt  and  pants),  and  shoe 
covers  and  gloves  prior  to  entering  a 
regiUated  area. 

(Iv)  Elmployres  engaged  in  aliHia- 
Naphthylamlne  handling  operations  shall 
be  provided  with  and  required  to  wear 
and  use  a  half-face,  filter-type  respira¬ 
tor  for  dusts,  mists,  and  fumes,  in  ac¬ 
cordance  with  S  1910.134  A  respirator 
affording  higher  levels  of  protection  may 
be  substituted. 

(V)  Prior  to  each  exit  from  a  regu¬ 
lated  area,  employees  sliall  be  required 
to  remove  and  leave  protective  clothing 
and  equipment  at  the  point  of  exit  and 
at  the  last  exist  of  the  day.  to  place 
used  clothing  and  equipment  in  impervi¬ 
ous  containers  at  the  point  of  exit  for 
purposes  of  decontamination  or  di^xisa]. 
*nie  contents  of  such  impervious  con¬ 
tainers  shall  be  identified,  as  required 
under  paragraphs  (e>(2).  (3).  and  (4) 
of  t^  section 

(vl)  Employees  shall  be  required  to 
wash  hands,  forearms,  face  and  neck  on 
each  exit  from  the  regulated  area,  close 
to  the  point  of  exit,  and  before  engaging 
in  other  activities 

(vll)  Employees  shall  be  required  to 
shower  after  the  last  exit  of  the  day. 

(vlil)  Drinking  fountains  are  prohib¬ 
ited  In  the  regulated  area. 

(5)  Maintenance  and  decontamina¬ 
tion  activities.  In  cleanup  of  leaks  or 
spills,  maintenance  or  repair  oi>enttlons 
on  contaminated  systems  or  equipment, 
or  any  operations  involving  work  in  an 
area  where  direct  ccmtact  with  alpha- 
Naphthylamine  could  result,  each  au- 
'Mbori;^  employee  entering  that  area 
shall: 

(1)  Be  provided  with  and  re<]ulred  to 
wear  clean,  impervious  garments,  includ¬ 
ing  gloves,  boots  and  continuuus-air  sup¬ 
plied  hood  In  accordance  with  i  1910  134. 

<ti)  Be  decontaminated  before  remov¬ 
ing  the  protective  garments  and  hood; 

(ill)  Be  required  to  shower  upon  re¬ 
moving  the  protective  garments  and 
hood. 


<d)  Goifral  regulated  area  require- 
qienfa.— Employee  identification  A 
dally  rosier  of  employees  entering  regu¬ 
lated  areas  shall  be  established  and 
maintained  "Hie  rosters  or  a  summary  of 
the  rosters,  shall  be  retained  for  a  period 
of  20  years  'The  rosters  and/or  summa¬ 
ries  shall  be  provided  upon  request  to  au¬ 
thorized  representatives  of  the  Assistant 
Secretary  and  the  Director  In  the  event 
I  that  the  employer  ceases  business  wlth- 
I  out  a  successor  rosters  shall  be  f>^- 
!  warded  by  registered  mail  to  the  DirectX 
(2>  £m#»rqenclfs.  In  an  emergency  Im¬ 
mediate  measures  Including,  but  not 
Ibnltod  to.  the  requirements  of  subdivi¬ 
sions  di.  <ll».  llti.  (tv),  and  (V)  of  this 
^•ihparagraph  shall  be  implemented.  (D 
The  potentially  affected  area  shall  be 
evacuated  as  soon  as  the  emergency  has 
been  determined. 

(li)  Hazardous  conditions  created  by 
the  emergency  shall  be  eliminated  and 
the  potentially  affected  areas  shall  be 
decontaminated  prior  to  the  resumption 
of  normal  operations. 

(ill)  Special  medical  surveillance  by  a 
physician  shall  be  instituted  within  34 
hours  for  employees  present  tn  the  poten¬ 
tially  affect^  area  at  the  time  of  the 
emergency  A  report  of  the  medical  sur¬ 
veillance  and  any  treatment  shall  be  In¬ 
cluded  In  the  Incident  report.  In  accord¬ 
ance  with  paragrapn  (f)(2)  of  this  sec¬ 
tion. 

(tv)  Where  an  employee  has  a  known 
contact  with  alpha-Naphtliy  lamine.  such 
employee  s.hall  be  required  to  shower  as 
soon  as  possible,  unless  contraindicated 
by  physical  Injuries. 

(v»  All  Incident  report  on  the  emer¬ 
gency  shall  be  reported  as  provided  In 
paragraph  (f)<3)  of  this  section 
<3)  Hygiene  facilities  and  practices 
>1)  Storage  or  consumption  of  food,  stor¬ 
age  or  use  of  containers  of  beverages 
storage  or  application  of  cosmetics,  .smok¬ 
ing.  storage  of  smoking  materials,  to¬ 
bacco  prcKlucts  or  other  products  for 
chewing,  or  the  chewing  of  such  prod¬ 
ucts.  are  prohibited  tn  n^gulated  areas 
(U)  Where  employees  are  required  by 
tlUs  section  to  wash,  washing  facilities 
shall  be  provided  tn  accordance  with 
1 1910  l4i(dMl)  and  (2)(U)  through 
vW) 

<Ui>  Where  employees  are  required  by 
this  seetton  to  shower,  shower  facilities 
shall  be  provided  In  accordance  with 
S  1910  141<d)(S). 


<lvi  Where  employees  wear  protective 
clothing  and  equipment  clean  change 
rooms  shall  be  provided.  In  accordance 
with  11910.141(e).  for  the  number  of 
such  employees  required  to  change 
clothes. 

<v)  Where  toilets  are  tn  regulated 
areas,  such  toilets  shall  be  In  a  separate 
room 

(4)  Confamlnotion  control.  (1)  Regu¬ 
lated  areas,  except  for  outdoor  systems, 
shall  be  maintained  under  pressure  nega¬ 
tive  with  respect  to  nonregulated  areas 
LoesI  exhaust  ventilation  may  be  used 
to  satisfy  this  requirement.  Clean  msike- 
up  air  in  equal  volume  shall  replace  air 
removed. 

(11)  Any  equipment,  material,  or  other 
item  taken  Into  or  removed  from  a  regu¬ 
lated  area  shall  be  done  sc  tn  a  manner 
that  does  not  cause  contamination  tn 
nonregulated  areas  or  the  external 
environment. 

(l!t>  Decontamination  procedures  shall 
be  established  and  Implemented  to  re¬ 
move  alpha-Naphthylamine  from  the 
surfaces  of  materials  equipment  and  the 
decontamlnatlwn  fartilty 

(iv)  Dry  sweeping  and  dry  mopping 
are  prohibited 

le)  5iqnr.  Information  and  training — 
(1)  Siqns.  «1>  El  trances  to  regulated 
areas  shail  be  posted  with  signs  bearing 
the  legend: 

CAMCXX-SuSriCT  AOINT 
AITTHOKUID  PSRSOItllSL  ONLY 

(U)  Entrances  to  regulated  areas  con¬ 
taining  operations  covered  In  paragraph 
(c)  (5)  of  this  section  shall  be  posted 
with  signs  bearing  the  legend; 

CSNCKB-SUSPSCT  AOEITT  EXPOSED  IN  THIS 

AaxA 

Iiimvious  8ott  Inclpdxhg  Olovbs. 

Boots,  akd  Aiii-Suppuxo  Hood  Re- 

Qtnaxo  AT  All  Turn 

Aothosizsd  Pcasonnkl  Onlt 

<U1^  Appropriate  signs  and  instruc¬ 
tions  shall  bt  posted  at  the  entrance  to, 
and  exit  from.  regtlTatcd  areas.  Inform¬ 
ing  employees  of  the  procedures  that 
must  be  followed  in  entering  and  leaving 
a  regulated  area. 
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(2)  Container  contents  identiAcatton. 
<1)  Containers  of  alpha-Naphthylamlne 
and  containers  required  under  para< 
graphs  (e>(4)(v>  and  (c) (6)<vll) (0). 
and  <cn6) (vlU>  lb)  of  this  section 
which  are  accessible  only  to.  and  han¬ 
dled  only  by.  authorized  employees,  or 
by  other  employees  trained  In  accord¬ 
ance  with  subparagraph  <5)  of  this  para¬ 
graph.  may  have  contents  Identification 
limited  to  a  generic  or  proprietary  name, 
or  other  proprietary  Identification,  of  the 
carcinogen  and  percent. 

(II)  Containers  of  alpha-Naphthyla- 
mine  and  containers  required  under 
paragraphs  <e)t4>(v>.  (c) (6) (vll)  ib>. 
and  (c)  (6>  'vUl)  (b)  of  this  section  which 
are  acce.sslble  to. or  handled  by.mployees 
other  than  authorized  employees  or  em¬ 
ployees  trained  In  accordance  with  sub- 
paragraph  <5>  of  this  paragraph  shall 
have  contents  Identification  which  In¬ 
cludes  the  full  chemical  name  and 
Chemical  Abstracts  Service  Registry 
number  as  listed  In  paragraph  (aXl) 
of  thb  section. 

(III)  Containers  shall  hsve  the  warn¬ 
ing  words  "CANCER-SUSPECT  AOEIH*" 
displayed  Immediately  under  or  adja¬ 
cent  to  the  contents  Identification. 

(It)  Containers  which  have  alpha- 
Naphthylamlne  contents  with  corrosive 
or  irritating  properties  shall  have  label 
statements  warning  of  such  haaards,  not¬ 
ing,  if  appropriate,  particularly  sensi¬ 
tive  or  affected  portions  of  the  body. 

(3)  Letterino.  Lettering  on  signs  and 
IndrucUons  required  by  subparagraph 
d)  of  this  paragraph  shall  be  a  mini¬ 
mum  letter  height  of  2  inches.  Labels  on 
containers  required  under  thb  section 
shall  not  be  less  than  the  size  of  the 
largest  lettering  on  the  package,  and  not 
less  than  8  point  type  In  any  instance: 
Provided.  That  no  such  required  lettering 
need  be  more  than  1  Inch  in  height 

1 4)  Prohibited  statements.  No  state¬ 
ment  shall  appear  on  or  near  any  re¬ 
quired  sign,  label,  or  Instruction  which 
contradicts  or  detracts  from  the  effect 
of  any  required  warning.  Information  or 
Instruction. 

(S)  Troinlno  and  indoctrination,  (p 
Each  employee  prior  to  being  authorized 
to  enter  a  regulated  area,  shall  receive 
a  training  and  indoctrination  program 
Including,  but  not  necessarily  limited  to: 
la)  The  nature  of  the  carcinogenic  haz¬ 
ards  of  alpha-Naphthylamlne.  Including 
local  and  systemic  toxicity; 


(b)  The  specific  nature  of  Che  opera¬ 
tion  involving  alpha-Naphthylamlne 
which  could  result  In  exposure; 

(c)  The  purpose  for  and  application 
of  the  medical  surveillance  program,  in¬ 
cluding.  as' appropriate,  methods  oi  s^- 
examlnatlon; 

id)  The  purpose  for  and  appllcatkm 
of  decontamination  practices  and  pur¬ 
poses: 

>e>  The  purpose  for  and  significance 
of  emergency  practices  and  procedures; 

(/)  The  employee's  spedfle  role  In 
emergency  procedures; 

(p)  Specific  Information  to  aid  the 
employee  In  recognition  and  evaluation 
of  Conditions  and  situations  which  may 
result  In  the  release  of  alpha-Napbthil- 
amJne: 

(A)  The  purpose  for  and  application 
of  specific  first  aid  procedures  and  prac¬ 
tices: 

<0  A  review  of  this  section  at  the 
employee’s  ftrst  training  and  indoctrina¬ 
tion  program  and  annually  thereafter. 

(11)  Specific  emergency  procedures 
shall  be  preeciibed.  and  pteted.  and  em¬ 
ployees  shall  be  famUlaiiied  with  their 
terms,  and  rehearsed  In  their  aptriicatlon 
(ill)  All  materials  relating  to  the  pro¬ 
gram  shall  be  provided  upon  request  to 
authorized  repreaentatlves  of  the  Assist¬ 
ant  Secretary  and  the  Director. 

<f)  ReporU^llT  Operatioms.  Not  laU 
er  than  March  1,  1974.  the  Infonnaton 
required  In  subdivisions  (l).(il>.(tU).aiid 
(It)  of  this  subparagraph  sludl  be  re¬ 
ported  in  writing  to  the  nearest  08HA 
Area  Director.  Any  changes  In  such  In¬ 
formation  shall  be  similarly  reported  tn 
writing  within  IS  calendar  days  of  such 
change.  (1)  A  brief  description  and  In- 
plant  location  of  the  area(s>  refitted 
and  the  address  of  each  regulated  area. 

(U)  The  name(8)  and  other  Identify¬ 
ing  information  as  to  the  presence  of 
alpha- Naphthylamlne  In  each  regulated 
area; 

(ill)  Ihe  number  of  employees  in  each 
regulated  area,  during  normal  operations 
Including  maintenance  activlttes;  and 
(iv)  The  manner  In  which  atpha- 
Naphthylamiite  Is  present  in  each  regu¬ 
lated  area;  e.g.  .wlMther  It  is  manufac¬ 
tured.  processed,  used,  repackaged,  re¬ 
leased.  stored,  or  otherwise  handled. 


(2)  Incidents.  Incidents  which  result 
In  the  release  of  alpha-Naphthylamlne 
Into  any  area  where  employees  may  be 
potentially  exposed  shaU  be  reported  In 
accordance  wl'.!)  this  subparagraph.  (1) 

A  report  of  the  occurrence  of  the  In¬ 
cident  and  the  facts  obtalnaUc  at  that 
time  Including  a  report  on  any 
treatment  of  affected  eroi^yees  shall 
be  made  within  24  hours  to  the  nearest 
06HA  Area  Director  * 

(11)  A  written  report  sbaU  be  filed 
with  the  nearest  06HA  Area  Director 
within  15  caleniter  days  thereafter  and 
shaO  include' 

(a)  A  speciflcatloD  of  the  amount  of 
material  released,  the  amount  of  time 
Involved,  and  an  explanation  of  the  pro¬ 
cedure  used  In  determining  this  figure; 

(b)  A  description  of  the  area  tnvcdved. 
and  the  extent  of  known  and  possible 
employee  exposure  and  area  cootamlna- 
Uoo;  and 

(e>  A  report  of  any  medical  treatment 
of  affected  employees,  and  any  medical 
surveillance  program  implemented;  and 
(d>  An  analysis  of  the  circumstances 
of  the  incident,  and  measures  taken  or 
to  be  taken,  with  specific  completion 
dates,  to  avoid  further  similar  releases. 

(g)  Medical  surveillance.  At  no  cost 
to  the  employee,  a  program  of  medlca) 
surveillance  shall  be  establLshed  and  Im¬ 
plemented  for  employees  considered  for 
assignment  to  enter  regulated  areas,  and 
for  authorized  eniployeer.  (1)  ffxamhia- 
•Ums.  (I>  Before  an  «nployee  Is  assigned 
)o  enter  a  regulated  area,  a  preaaslgn- 
ment  physical  examlnsUon  by  a  physi¬ 
cian  shall  be  provided.  The  examlnatlao 
shall  Include  the  personal  history  of  the 
onployee.  family  and  occupatSoiuU  back¬ 
ground.  Including  genetic  and  enviroti- 
mentai  factors. 

(11)  Authorized  employees  be 

provided  i«iiodlc  physical  examinations, 
not  less  often  th^  annually,  following 
the  preasslgnment  examination. 

(lii)  In  all  physical  examinations,  the 
examining  physician  shall  consider 
whether  there  exist  conditions  of  In¬ 
creased  risk,  tnchidlng  reduced  Im¬ 
munological  competence,  thoee  under¬ 
going  treatment  with  steroids  or  cyto¬ 
toxic  agents,  pregnai^  and  cigarette 
snuAlng. 


<2>  Records.  (1)  Employers  of  em- 
ployeea  examined  pursuant  to  this  para¬ 
graph  cause  to  be  maintained  com¬ 
plete  and  accurate  records  of  aU  such 
medical  examinations.  Records  sbatl  be 
aiaintained  for  the  duration  of  the  em¬ 
ployee's  employment.  Upon  termlnatkm 
of  the  employee's  employment.  Including 
retirement  or  death,  or  In  the  event  that 
the  employer  ceases  business  without  a 
successor,  records,  or  ncAaiised  true 
copies  thereof,  shall  be  forwarded  by 
registered  mall  to  the  Director. 

(tl>  Records  required  by  this  para¬ 
graph  shall  be  provided  upon  request  to 
autboriaed  representatives  (rf  the  Amlst- 
ant  Secretary  or  the  Director:  and  upon 
request  of  an  emidoyee  or  former  em¬ 
ployee.  to  a  phyaldan  designated  by  the 
employee  or  to  a  new  employer. 

(ill)  Any  t^iyslcian  conducts  a 
medlca]  examination  required  by  this 
paragraph  shall  furnish  to  the  employer 
a  statement  of  the  empknree's  sultahi^ 
for  employment  tn  ^  eiposiira. 

51910.1005  IBewrvsdl 

S  1910.1006  Hrtbyl  rhloronelliyl  ether. 

(a)  Scope  aad  appRcatiam.  (1)  nils 
section  applies  to  any  area  tn  which 
methyl  chloromethyl  ether.  Chemical 
Abatrmcts  Service  Registry  Number 
107302  la  manufactured,  processed,  re¬ 
packaged.  released,  handled,  or  stored, 
but  shall  iK>t  apply  to  trans-shlmnent  In 
sealed  contain^  except  for  the  labettng 
requirements  under  paragnmhs  (e)(3). 

(3).  and  (4)  of  this  section. 

(2)  This  section  shall  not  apply  to  ac^ 
or  Uquid  mixtures  obtaining  less  thu 
0.1  percent  by  weight  or  volume  of 
methyl  ciUoromethyl  ether. 

(b>  DeAnitions.  For  the  purposes  of 
this  aectioo:  (1)  "Absolute  Alter"  Is  one 
capable  of  retaining  99.97  percent  of  a 
mono  disperse  aerosol  of  0  J  mm  particles. 

<2)  "Authorized  employee"  means  an 
employee  whose  duties  require  him  to  be 
In  the  regulated  area  and  who  has  been 
specifically  assigned  by  the  employer. 

(3)  '*ciean  change  room"  means  a 
room  where  employees  put  on  clean 
clothing  and/or  protective  equipment  In 
an  environment  free  of  methyl  ehloro- 
methyJ  ether.  The  clean  change  room 
shall  be  contiguous  to  and  have  an  entry 
from  a  shower  room,  when  the  shower 
room  facilities  are  otherwise  required  in 
this  section 
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(4)  "Closed  system"  means  an  opera¬ 
tion  Involving  methyl  chloromethyl  ether 
where  containment  prevents  the  release 
of  methyl  chloromethyl  ether  Into  regu¬ 
lated  areas,  nonregulated  areas,  or  the 
external  environment. 

(5)  "Decontamination"  means  the  in¬ 
activation  of  methyl  chloromethyl  ether 
or  Its  safe  disposal. 

(6)  "Director"  means  the  Director.  Na¬ 
tional  Institute  for  Occupational  Safety 
and  Health,  or  any  person  directed  by 
him  or  the  Secretary  of  Health.  Educa¬ 
tion,  and  Welfare  to  act  for  the  Director. 

(7)  "Disposal"  means  the  safe  re¬ 
moval  of  methyl  chloromethyl  ether  fixm 
the  work  environment. 

(8)  "Emergency"  means  an  unforeseen 
circumstance  or  set  of  circumstances  re¬ 
sulting  In  the  release  of  methyl  chloro¬ 
methyl  ether  which  mav  result  In  expo¬ 
sure  to  or  contact  with  methyl  chloro¬ 
methyl  ether. 

(9)  "External  environment"  means  any 
environment  external  to  regulated  and 
nonregulated  areas. 

(10)  "Isolated  system"  means  a  fully 
encla«(ed  structure  other  than  the  vessel 
of  containment  of  methyl  chloromethyl 
ether,  which  U  Impervious  to  the  passage 
of  methyl  chloromethyl  ether,  and 
which  would  prevent  the  entry  of  methyl 
chloromethyl  ethsr  Into  regulated  areas, 
nonregulat^  areas,  or 'the  external  en¬ 
vironment.  should  leakage  or  spillage 
from  the  vessel  of  containment  occur. 

>11)  "Laboratory  type  hood"  Is  a  de¬ 
vice  enclosed  on  three  sides  and  the  top 
an()  bottom,  designed  and  maintained 
so  as  to  draw  air  Inward  at  an  average 
linear  face  velocity  of  150  feet  per  minute 
with  a  minimum  of  125  feet  per  minute; 
designed,  constructed,  and  maintained  to 
such  a  way  that  an  operation  involving 
methyl  chloromethyl  ether  withm  Ute 
hood  does  not  require  the  insertion  of 
any  portion  of  any  «nployee's  b(xly  other 
than  his  hands  and  arms. 

(12)  "Nonregulated  area"  means  any 
area  under  the  control  of  the  employer 
where  entry  and  exit  Is  neither  restricted 
nor  controUed. 

ri3)  "Open-vessel  system"  means  an 
operation  Involving  methyl  chloromethyl 
ether  In  an  open  vessel,  which  Is  not  tn 
an  Isolated  system,  a  laboratory  type 
hood,  nor  In  any  other  .system  affording 
equivalent  protection  against  the  entry 
of  methyl  chloromethyl  ether  Into  regu¬ 
lated  areas,  nonregulated  areas,  or  the 
external  environment. 


(14)  "Protective  clothing"  means 
clothing  designed  to  protect  an  employee 
against  contact  with  or  exposure  to 
methyl  chloromethyl  ether 

(15)  "Regulated  area"  means  an  area 
where  entry  and  exit  is  restricted  and 
controlled. 

(c)  Requirements  for  areas  containing 
methyl  chloromethyl  ether  A  regulated 
area  shall  be  established  by  an  employer 
where  methyl  chloromethyl  ether  Is  man¬ 
ufactured.  processed,  used,  repackaged, 
released,  handled  or  stored.  AH  such 
areas  shall  be  controlled  in  accordance 
with  the  requirements  for  the  following 
category  or  categories  describing  the  op¬ 
eration  Involved:  (1)  Isolated  systems 
Employees  working  with  methyl  chloro¬ 
methyl  ether  within  an  Isolated  system, 
such  as  a  "glove  box"  shall  wash  their 
hands  and  arms  upon  completion  of  the 
assigned  task  and  before  engaging  in 
other  activities  not  associated  with  the 
Isolated  system. 

(2)  Closed  system  operation.  Within 
regulated  areas  where  methyl  chloro¬ 
methyl  ether  is  stored  In  sealed  contain¬ 
ers.  or  contained  In  a  closed  sjrstem.  In¬ 
cluding  piping  systems,  with  any  sample 
ports  or  openings  closed  while  methyl 
chloromethyl  ether  Is  contained  within 
Access  shall  be  restricted  to  authorized 
employees  only. 

(3)  Open  oeuel  system  operations 
Open  vessel  system  operations  as  defined 
in  paragraph  (b)  (13)  of  this  section  are 
prohibited. 

(4)  Transfer  from  a  closed  system, 
charging  or  discharging  point  operations, 
or  otherwise  opening  o  closed  system.  In 
operations  Involvlnit  "laboratory  tvpe 
hoods."  or  tn  locatkms  where  methyl 
chloromethyl  ether  is  contained  In  an 
otherwise  "closed  system."  but  Is  trans¬ 
ferred.  charge(t  or  discharged  Into  other 
normally  closed  containers,  the  psoyl- 
stons  of  this  subparagraph  shall  apply 

(I)  Access  shall  be  restricted  to  author¬ 
ized  employees  only; 

(11)  Each  operation  shall  be  proyided 
with  continuous  local  ventila¬ 

tion  so  that  air  movement  is  always  from 
ordinary  work  areas  to  the  operatton.  Ex¬ 
haust  air  shall  not  be  discharged  to  reg¬ 
ulated  areas,  nonregulated  areas  or  the 
external  environment  unless  decemtam- 
inated.  Clean  makeup  air  «b»ii  be  Intro¬ 
duced  in  SUlficleDt  volume  to  maintain 
the  correct  operation  of  the  local  exhaust 
system. 


«1910.1(X)6 


(ill)  Em^^yees  shall  be  provided  with, 
snd  required  to  wear.  clmn.  full  body 
protective  clothing  (smocks,  coveralls,  or 
long-sleeved  shirt  and  pants) .  ai^  gloves 
prior  to  entering  the  regulated  area. 

(iv)  Employees  engaged  in  methyl 
chloromethyl  ether  handling  operattons 
shall  be  provided  with  and  required  to 
wear  and  use  a  full-face.  suppUed  air 
respirator,  of  the  continuous  flow  or 
pressure-demand  type.  In  accordance 
with  i  1910  134. 

(v)  Prior  to  each  exit  fmm  a  regulated 
area,  employees  shall  be  required  to  re¬ 
move  and  leave  protective  clothing  and 
equipment  at  the  point  of  exit  and  at  tte 
last  exit  of  the  day.  to  place  used  cloth¬ 
ing  and  equipment  in  Impervious  con¬ 
tainers  at  the  point  of  exit  for  purposes 
of  decontamination  or  disposal.  The  con¬ 
tents  of  such  Impervious  containers  shall 
be  tdenlifled.  as  required  under  para¬ 
graphs  (e)<3).  (3).  and  (4)  of  this 
section. 

(rl)  Drinking  fountains  are  prohibited 
In  the  regulated  area. 

(5>  Jf amfemamre  and  decoatamiiiafloii 
activities.  In  cleanup  of  leaks  or  spills, 
msintmance  or  repair  operations  on 
contaminated  systems  or  equipment,  or 
any  operations  involving  work  in  an  area 
where  direct  contact  with  methyl  diloro- 
melhyl  ether  could  result,  each  author¬ 
ised  employee  entering  that  area  shall: 
(i>  Be  provided  with  and  required  to 
wear  clean.  Imperdoiis  carmentA  Includ¬ 
ing  gloves,  boots  and  ccntlnuous-air  sup¬ 
plied  hood  In  accordance  with  1 1910.134. 

(ID  Be  decontaminated  before  remov¬ 
ing  the  protecUve  ^:arments  and  hood; 

(111)  Be  required  to  trhower  opon  re¬ 
moving  the  protectliv  gannenU  and 

_hood._  .  _ 

(d)  Ogigraf  reguJated  area  raqalrp- 
mento--- p»  Smployee  idenUAcation.  A 
dally  rostS  of  employees  entering  regu¬ 
lated  areas  .shall  be  established  and 
maintfttTwri  The  rosters  or  a  summary  of 
the  rosters,  shall  be  retained  for  a  period 
of  20  years  The  '^ters  and/i^  sum¬ 
maries  shall  be  provided  upon  request  to 
authorized  represenutlves  of  the  Assisi' 
ant  Secretary  anc  the  Director.  In  the 
event  that  tbe  employer  ceaaas  huslness 
without  a  success*’  rosters  shall  be  for- 
warde^by  rey  .U:red  mall  to  tbe 

Direct^  _ 

(2)  Antergenc:^^.  In  an  emergency. 
tanmedUte  measures  including,  but  not 
hmlteU  tc.  the  rtv'ulrements  of  subdivi¬ 
sion.^  (1).  <il).  (111).  (Iv).  and  <v)  of  this 


subparagraph  shall  be  Implemented.  (D 
Ihe  potentially  affected  area  shall  be 
evacuated  as  soon  as  the  emergency  has 
been  determined.  _ _ 

(II)  hazardous  conditions  created 
the  emercency  shall  be  eliminated  and 
tbe  potentially  affected  area  shaD  be  de¬ 
contaminated  prior  to  the  resumptton  oi 
normal  operations. 

(III)  f^wirtal  medical  surveillance  fay  s 
physician  sbaQ  be  instituted  within  34 
hours  for  employees  present  tn  the  po¬ 
tentially  affected  area  at  the  time  of  the 
emergency.  A  report  of  tbe  medlca]  sur- 
velllaDce  and  any  treatment  shall  be 
Included  tn  the  incident  report.  In  ac¬ 
cordance  with  paragraph  (f )  (3)  of  this 
section. 

(iv)  Where  an  employee  has  a  known 
contact  with  methyl  chloromethyl  ether, 
such  employee  shall  be  reqidrcd  to 
shower  as  socm  as  possible,  milrss  con¬ 
traindicated  by  physical  injuriea. 

(V)  An  incident  rqmrt  on  the  emer¬ 
gency  ibaU  be  repmted  as  provided  In 
paragraph  (f)(3)  (ff  this  aectlcD 

(3)  Hygiene  facOUies  and  practices. 
(D  Storage  or  consumption  of  food,  stor¬ 
age  or  use  of  containers  of  beverages, 
storage  or  appUcation  oi  cosmetics, 
smoking*  stora^  of  snaoklng  materials, 
tobacco  products  or  other  products  for 
chewing,  or  the  chewing  of  such  prod¬ 
ucts.  are  prohibited  In  regulated  areas. 

(ID  Where  employees  wear  protective 
cinthtng  ftivi  equipment  clean  change 
rooms  shall  be  provided.  In  accordance 
with  11310.141(e),  for  number  of 
such  employees  required  to  change 
clothes. 

(Ill)  Where  toilets  are  in  regulated 
areas,  such  toilets  shaO  be  In  a  separate 
room. 

(tv)  Where  employees  are  required  by 
this  section  to  shower,  shower  facilities 
Shan  be  provided  in  accordance  with 
1 1910J41(d)  (1)  and  (3)  (U)  through 
<vli). 

(V)  Where  employees  are  required  tay 
this  sectiM)  to  sbower,  shower  facilities 
shaO  be  provided  tn  accordance  with 
f  1910.141(d)(3). 

(4)  Contamination  cosUroL  (1)  Regu¬ 
lated  areas,  except  for  outdoor  syst^ns. 
shaO  be  maintained  under  pressure  nega¬ 
tive  with  respect  to  nonregulated  areas. 
Utcal  exhaurt  ventilation  may  be  used 
to  satisfy  this  requirement.  Clean 
makeup  air  tn  equal  volume  «han  replace 
air  removed. 

(ID  Any  equipment,  material,  or  other 
Item  taken  Into  or  removed  from  a  regu- 
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lated  eree  shall  be  done  so  In  a  manner 
that  does  not  cause  contamination  In 
nonretulated  areas  or  the  external  en- 
rtronment. 

<m)  Decontamination  prooednres  Shan 
be  estabitshed  and  implemented  to  re¬ 
mote  methyl  cfalcromethyl  ether  from 
the  surfaces  of  materials,  equipment  and 
the  decontamination  fadUty. 

(e>  sidu.  informaHon  amd  (reiaiap— 
tl)  Siffns.  ft)  bitranoes  to  reculated 
areas  shan  be  posted  with  sicns  beaiinc 
the  letend: 

Cancas-SnsncT  Acanr 
AoTHOsixxs  PcasoaacL  Oner 
tut  Entrances  to  reculated  areas  con- 
tatnlnc  operstloiK  covered  In  parscranh 
to  (S)  of  this  seetton  «hvn  be  p'-tiri 
«tth  signs  beatlnc  the  legend : 
Caimxa-SusracT  Acxsn  Bxrosxo  nr  Ttoa 
Alas 

Ispsstioos  SoTT  lacLusnic  Outta. 
Boots,  svs  Ara-Soeruxs  Boos  Ra- 
qcisss  ST  Aix  Tihxs 

Aittbouxxd  PaaaoaaaL  Onr 
(til)  Appropriate  signs  and  Instnae- 
tlons  shaU  be  posted  at  the  entrance  to. 
and  exit  from.  leguUted  areas.  lnfocmli« 

employees  of  the  procedures  that  mint  be 

fonoued  In  entering  and  leavlnc  a  regu¬ 
lated  area. 

(2)  ComiaiHer  eomUntt  ideahAcstloa. 
'll  Containers  of  methyl  chloromethyl 
ether  and  containers  required  under 
I»raxraphs  (cXfliT)  and  (eXCXsIl) 
(b>.  and  (cXSXTlUXb)  of  this  «~-ri~. 
which  are  accessible  only  to.  and  handled 
by.  Mtborted  employMs.  or  by 
o^r  employees  trained  In  acconUnoe 
with  subpsuagaph  (Sl  of  this  para¬ 
graph.  may  have  contents  Idenuncatian 
Ihnlt^  to  a  generic  or  proprietary  name, 
or  other  proprletarT- Identification,  of 
•he  carcinogen  and  percent. 

■  U)  Containers  of  methyl  chlcsoaiethy! 
ether  and  eontatners  lequired  under 
P»r»graphs  (cX4xv>,  (eXgXvUXb) 
and  (exgxvmxb)  of  this  section  which 
are  acceMBile  to.  or  handled  by.  em¬ 
ployees  other  than  authorlaed  employees 

or  employees  trained  In  accordance  with 
•uhparagraph  <5i  of  this  paragraph  shaO 
•mw  contents  Identification  which  In- 

ehite  the  fun  chemical  name  and  Cbern- 

*•1  Ahstrocts  Serrloe  Reclstry  nundier 
as  nsted  In  paragraph  (aXl)  of  thh 
section. 


(M)  Contalnen  stun  have  th. 

dimmed  Immedtately  under  or  adj^St 

to  the  contenta  Identtflcatton 
<lv)  Contalnets  which  have  methyl 
dUoromethyl  ether  oontenU  with  oor- 
■^  m  lTTltattng  properties  than  have 
vtatmnents  warning  of  such  haa- 
ai^iiotlng.  If  appropriate,  partlcutart^ 
jonmtive  gr  affected  portions  of  the 

(1)  Letterfag.  lettering  on  sigiw  and 
«li|>arag.aph 
•  -  *all  he  a  mlnlmnn. 

““Jieteht  af  g  inches  Labels  on 

ta^  required  under  this  section  ^ 

£2.5^0^“  ‘hf-.e  oTSJrSS 

^«»*a««.  and  not  less 
*“  Instance:  Pro- 
"o  such  reqiHied  Irttolne 

nert  hew  than  1  inStohS^r^ 

-  .**  i2J*“**  sfatemeafs  No  state- 
m^  ffmU  appear  on  or  near  any  m- 
*^S2L'*  •“‘^ettoo  which 

cortrw^mdetracto  from  the  effect  of 
warning.  Infommtioo  or 


(8)  Tnfniac  amt  imtocMaatiom.  <|) 
F^.**'”*’'**.***"  •“  anthortaed 
•  "JWlated  area,  shan  receive  a 
‘nttatag  and  IndoctrtnaUon  program  hi- 
*"*  “A  necessarily  malted  to: 
***.  nature  of  the  caretnogenlc  haa- 
ards  of  me^l  chloeomethy  ether,  hi- 
Tlwdlng  local  and  systemie  toxlctty; 

rb\  specitic  nature  of  the  opera- 
tto  hreolrinc  methyl  chloromethyl  ether 
which  could  result  In  exposure; 

“*  application 
of  tte  mrdlral  surveillanee  program.  In- 
cludlng.  as  appcopclsts  methods  of  adf- 
ezamlnatlcii: 

The  purpose  for  and  appileatlon  of 

decontamination  practices  and  purpoaea' 
(el  The  purpose  for  and  slyniiie.r'-.^ 
practlcm  and  procedures; 
</»  The  omphnee's  medfle  role  in 
emergency  proteduim; 

(g>  m»ecifle  Infarmatlon  to  aid  the 
e***PiU3(ee  In  recognition  and  evalnatlon 
of  eondllluw  and  sttuattans  which  may 
result  In  the  releaae  of  methyl  chloro¬ 
methyl  other; 

<h)  The  puipase  for  and  arpiictupn 
of  specUc  Urst  aid  prooednres  and  prac- 
tlem: 

<l)  A  review  of  IHa  section  at  the  em¬ 
ployee's  first  trafaihar  and  Indoctrination 
program  and  armually  thereafter. 
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I»10.1007  e«-rv-»-.-rnti,.|di., 
(andiUMdls). 

(o)  Scope  and  appHeatim  (1)  This 
»oca«  applies  to  any  area  In  whhdi  3  S'. 
Dtehlorobenildine  (or  Its  mlta).  Cheml- 
^Abrtracts  Servloe  Registry  Number 
llOtl  Is  manufactured,  prcxviwd  re- 
‘••"Boa  or  etored. 

OPP*!-  to  trans-shlpaient  In 
MIM  containers  except  for  the  labeling 
rcqulrmiente  under  pAncraohi  (e}^2^ 

(I).md<4)oftlilsaec5om^^  ’ 

<J)  This  aectioD  shall  not  apply  to 
solid  or  liquid  mlstures  eontalntnc  less 
or  volume  of 

3.3  -DlchlorobettsSdtne  <or  Its  salts) 
ss-s^-- Pot  tte  purposes  of 
^  "Atoeotute  niter*  Is  one 

'•aoaWe  of  retalnlnf  9931  peivent  of  a 
^  Particles 

Authorlaed  employee*  mrani  ao 
«nployee  whose  duties  require  him  to  be 
In  the  reculated  area  and  who  has 
spectflcailj  assicned  by  the  employer. 

<3)  "Cleac  chance  room*  means  a 
room  where  employees  put  on 
clothlnc  and/or  protecUse  equipment  tn 
an  environinent  free  of  S.3'-Dlchloiw> 
benadlneror  Its  salts)  The  clean  chance 
room  shall  be  contlcuous  Co  have 
an  entry  from  a  shower  room,  when  the 
shower  room  faculties  are  otherwise  re< 
qulred  tn  Uui  section. 

«4)  "Closed  system**  means  an  opera¬ 
tion  Involvlnf  34'«Dlchkm>beiialdtne  <or 
its  salts)  w'here  containment  prerents 
the  release  of  3  J'-Dlchlorobenzldlne  (or 
Its  salts)  into  reculated  areas,  nonrecu- 
la;^  areas,  or  the  external  environment. 

'&)  ’'DecontamlnsUmi*  means  the  hi- 
^Uvation  of  3.3’-Dich]orobenxkline  or 
Its  safe  disposal 

<6)  "Director*' means  the  Director,  lia- 

^Mtitule  for  Occupational  8^ety 
and  Health,  or  any  person  directed  by 
‘A  Health  Educa- 
to  act  for  the  DUrrtm 

«  Of  3.3  -Dlehlorobenzldtne  (or  lU  aalU) 
from  the  wort  environment 

•"  •mforeoeen 
"*  ^  dreumstences  re- 
ElUiSf.  "lease  of  S.3'-Olehlora- 

^ridlne  (or  Its  m.U)  which  may  raoult 
™  to  or  contact  with  3j'. 

DicruorobenUdlne  (or  Its  salts) 

<»)  "Extems  envlraomcnr  raeom 
•ny  environment  externa]  to  regulated 
•nd  nonregnlated  oreox. 


(It)  ^Tmlated  xyNera''  means  a  fUBy 
“Ktooed  structure  other  than  the  vemel 
of  eoatofairaent.  of  Iff'-Dlehloraheml- 
(or  lu  sa;ta).  whldi  I.  tanperrlous 
J?  “f  P*??**  ’*  J.ff'-DWilorobenNdlne 
j"  ’•‘.“'to)  mt  which  would  prevent 
the  entry  of  Sj'-Dtchtorobenxldlne  (or 
'to  ^U)  Into  regulated  ereos.  nonreg- 
ratornol  envlrnn- 
menL  should  leakage  or  spillage  tram  »h» 
of  containment  occur. 

(jl)  'Tobaratory  type  hood"  It  a  device 

fhoosed  cm  three  tides  and  the  top  and 
oottom.  derigned  and  maintatned  ao  as 
to  draw  ah-  Inward  at  on  average  linear 
fare  velocity  of  IM  feet  per  minute  with 
a  minimum  of  13$  feet  per  mtmite'  de- 
•Igned,  oonstrueted.  and  maintained  In 
such  a  way  that  an  operation  tavoMiw 
3J'-DlcMaroheiig|dlne  (or  Its  salts) 
■Itoln  the  hood  does  not  require  the  In¬ 
sertion  of  any  portion  of  any  employee's 
to)*^  other  than  his  hands  and  arms 

"Konregulated  stca"  means  any 
area  under  the  cootrol  of  the  employer 
where  entry  and  exit  Is  neither  restricted 
nor  controlled. 

(13)  'Open-vessel  syatem"  means  on 
operstloo  Involving  3J'-Dlchlarahenzi- 
dlne  (or  lu  gotts)  In  an  open  veggel. 
which  Is  not  tn  an  Isolated  system,  a  lab¬ 
oratory  type  hooiL  nor  In  any  other  sys¬ 
tem  affording  equivalent  proteetton 
o^lnst  the  entry  of  gJ  -DIchlorohen- 
aatxae  (or  iU  solU)  Into  regulated  areas, 
nonregulated  areas,  or  the  external  en- 
vtrarunrnt 

(14)  TToteeUre  elotlilng~  means 
nothing  designed  to  protect  an  employee 

orslnsi  rentset  with  or  cxposare  to  3.3'- 
I^tohlorofaensldtoe  (or  tts  aotts). 

(1$)  Ttegulaled  area"  means  an  area 
where  entry  and  oxtt  U  restricted  and 
eontiolled. 

(el  Require  )aeuts  for  areas  eomtatm- 
tmg  SX-Diehtorobeiaidtne  (or  tu  talU, 

A  regulated  area  shall  be  established  I9 
M  employer  utaere  U'-Dichlocobcnxl- 
dlne  (or  tU  soMs)  Is  marmfseturetL  ptoc- 
need,  tepaefcaged.  released,  han¬ 
dled  or  Nored.  AO  such  areas  ■*»))  be 
oontroOed  to  aeeordance  with  the  le- 
QulremenU  for  the  following  category 
or  (ategorles  deacriUng  the  operoUan 
mvolved:  (1)  /soiofed  sgsteau.  Employ¬ 
ees  owKing  with  34'  Dlcblorobenxldinc 
(or  tts  sails)  wtthln  an  Isolaled  system. 


(U)  Spectlle  emereency  procedures 
shsU  be  prescribed,  and  pasted,  and  em¬ 
ployees  shall  be  famOtarlied  with  their 
terms,  and  rehearsed  In  ihetr  spptleadon. 

(M)  AD  materials  relattng  to  the  pro¬ 
gram  shsU  be  provided  upon  request  to 
suthoriaed  repres-nutivee  of  the  As¬ 
sistant  Secretary  and  the  Director. 

(f>  Reports— (1)  Operafloas.  Not 
Ister  than  March  1. 1374.  the  Infomatlon 
required  In  subdivisions  (ll,  (U).  (fli). 
and  (Iv)  of  this  subperagranh  shoO  he 
reported  In  wrttlnv  to  the  nearest  OSHA 
Area  Director.  Any  changes  In  such  hi- 
formatlon  shall  be  stanilaily  reported  In 
voting  within  IS  est—vs--  days  of  such 
change.  (I)  A  brief  deacripHon  and  to- 
plmt  locatton  of  the  area(s)  isgulated 
and  Uieaddreas  of  each  regulated  area: 

(n)  The  naii)e(s)  and  other  Identify¬ 
ing  information  os  to  the  pimenre  of 
methyl  chloramethyl  ether  In  each  rswu- 
lated  area; 

(111)  TTie  number  of  employees  In  each 

regulated  area,  during  norma]  operattons 
Including  maintenance  aettvUlm'  and 
(Iv)  The  manner  In  which  methyl 
oMoromethyl  ether  b  pwaent  ki  each 
regi^trt  area:  eg.  whether  tt  b  mann- 
“*A,  repackaged. 

released.  storeiL  or  otherwise  hsndled 

(3)  fnrideats.  mcldenU  which  rosult 
In  the  relesse  of  methyl  chloromethyl 
ethw  tntow  srea  whae  employees  may 
be  potentially  expoeed  shall  be  reported 

(iTT^lZS^  tus  snlipar,g,m.h 
(I)  A  report  of  the  oocurreDee  of  the 
fncklent  and  the  facts  obtainable  at  that 
time  Inciudtnf  a  report  on  any  raedlca] 
treatment  of  affected  employeee 

(U)  A  written  report  shall  be  IDed  with 

nea^  OSHA  Area  Dinetor  wtthln 
IS  ^endar  days  thereafter  and  shal'  In¬ 
clude:  (a)  A  specUleatlaa  of  the  amount 
liT****^  “*  amount  of  time 
Inrolved.  and  an  cxplanatloi)  of  the  pro¬ 
cedure  used  tn  determining  thb  flgim 
(b)  A  d^riptlon  of  the  area  Involved: 
and  the  extent  of  known  and  pooslble 
employee  exposure  and  area  cimtamlim- 
tlon;  and 

to*  A  "mort  of  any  medical  treatment 
of  affected  employees,  and  any  medlca] 
surveillance  program  tmpleraented  -  and 
(d)  An  onalyib  of  the  cbcmnstaneei 
.  .V  fl.T'***  HJccIflc  completlan  dates 
of  the  Incident,  and  measures  taken  or  to 
to  avoid  further  similar  releass 


swrpeflbace  At  no  cost 
to  *1"  **°l)l°^.  a  program  of  medical 
•“TeUlance  shall  be  established  and  Im¬ 
plemented  for  employees  considered  for 
asrismnen^  enter  regulated  areas,  and 
for  au^^  erortoyeea.  (1) 

(ioar.  (1)  Before  on  employee  b  amigned 
to  entCT  a  regulated  area,  a  preasilgn- 
ment  physica]  examlnatian  by  a  bhval- 
rlM  shaD  be  provided  The  evami”^ 
shall  Include  the  per«)nal  hb^ 
employee,  family  and  occupaticnal  faack- 
vround,  mcludlng  geneUe  and  environ- 
rncntel  fftctors. 

(U)  Authorlaed  employees  shall  be  pro¬ 
vided  periodic  physical  examinations,  not 
less  often  than  armually.  following  the 
oreasslgnment 

nil)  In  all  physica]  examlnatlosu,  the 
examining  pbyxictan  shall  consider 
whether  there  exbt  condltlans  of  In¬ 
creased  risk.  Including  reduced  tmmuno- 
liNbal  competence,  those  undergoing 
treatment  with  steroids  or  cytotozlc 
agents,  pregnancy  and  cigarette  amok- 
tag. 

(3)  Records.  (I)  Employers  of  smploy- 

eea  examined  pursuant  to  thb  paragraph 

shall  cause  to  be  maintained  complete 
and  accurate  records  of  all  such  medical 
examlnatloos  Records  shall  be  main¬ 
tained  for  the  duration  of  the  employee's 
employment.  Upon  termination  of  the 
employee's  smployment.  Inclodlng  letlra- 
ment  or  death,  or  In  the  event  that  the 
employer  ceases  business  without  a  sue- 
c6nor.  records,  or  Dotoiiatd  tnw  rnniBM 

(B)  I^rds  required  by  thb  para- 
graph  shall  be  provided  upon  request  to 
auUwrbed  representatives  cf  the  »— «-» 
“‘8«t]eto»T  or  tlw  Director:  and  upon 
'?Abat  of  an  employee  or  former  tm- 
Ptoyee.  to  a  phyilclan  dealgnated  by  the 
employee  or  to  a  new  empto^. 

who  conducts  a 
medical  examination  requbed  by  thb 
Pwiomph  shan  ruinbh  to  the  sn^yer 
a  ttstrment  of  the  employee's  suttabB- 
ity  for  employment  In  the  »p— i(if 
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"kB  as  a  “glove  box"  xhaO  wash  Iheir 

SSTteSC^  “to 

(3)  CtOKt  system  operatkm.  Wtthln 
s^  34'-DlclUoroben- 

(or  tts  salts)  b  stored  tai  sealed 
contained  In  a  eloaed  sys- 
‘Aping  syatems.  with  any 
“jnrtepcrtsre  openings  eloaed  whOe 
34  -Dlchlorobenzldlne  (or  lb  salb)  b 
cositalned  within:  (1)  Access  sbaD  be 
reeWeted  to  authortied  employeca  only 
*•““  •*  "quhed  to 
wash  ha^  forearms,  face  and  neck 
HP™  ?‘^,f***  toe  regulated  areas 
"A™*  to  the  point  of  exit  and  before 
ngsglng  In  other  activttlea. 

Opea  oeisel  xyxfcm  operotiou 

Open  vessel  syxtem  operations  os  defined 

”*»  «*  tob  section  are 

prohibited. 

(4)  TVoas/er  from  a  ebmad  system. 

cAorplap  or  dbchoryfaio  aoM  operafloas 

or  Otkerwbe  opeiriaq  a  dosed  spstem.  In 
operations  Involving  "labaratory 
hoods."  or  in  locattau  where  34'-DI- 
chlorobenddlne  (or  tta  aotts)  b  con¬ 
tained  In  on  otherwise  "cloatd  system." 
but  b  transferimL  charged,  or  db- 
chargod  Into  other  normally  cloeed  eoo- 
totaiere,  the  provisions  of  thb  subpara¬ 
graph  shall  apply.  (1)  Aceeaa  sh.ii  be 
restricted  to  authorbed  auployees  only; 

<11)  Each  operation  shoB  be  provided 
with  continuous  local  exhaust  ventila¬ 
tion  so  that  air  movement  b  always  from 
ordinary  work  areas  to  the  operation 
Exhaust  air  shall  not  be  dbebuged  to  ' 
regulated  areas,  nonregulated  areas  or 
•he  external  environment  unless  decon- 
tomlnated.  Clean  makeup  air  «i»-n  be 
introduced  In  suffldent  volame  to  maln- 
toln  the  oorreci  operation  of  the  )~~i 
exhaust  system. 

(Ill)  Employees  shan  be  provided  with. 

and  required  to  wear,  dean.  fuU  body 
protective  dothlng  (sniocks.  coveralb  or 
long-sleeved  shirt  and  ponte).  shoe  eov- 
Sal^  *'*”"*  *“  “toring  the  leg- 

<lv)  Employees  engaged  In  14'-0|- 
chlorobenskUne  Cor  tta  salte)  handUnx 
operations  sbsB  be  provided  with  and 
qulred  to  wear  and  use  a  half-face. 
fUter-type  respirator  for  dusts,  mists, 
and  fumes,  hi  accordance  with  i  lglO.134. 

A  respirator  affording  bbdier  levels  of 

protection  may  be  substituted. 


(V)  Prior  to  each  exit  from  a  regu¬ 
lated  area,  employees  shan  be  required 
to  remove  and  leave  protecUve  clothing 
^  equipment  at  the  point  of  exit  and 
at  the  last  exit  of  the  day.  to  place  ned 
clothing  and  equipment  In  hnpervlota 
^talMrs  at  the  point  of  exit 

of  decmtamlnaUon  or  ai-J-Ii 
TTje  conWnto  of  such  impervious  eoo> 
totom  shan  be  Identitted.  as  required 
un^  paragrspbs  (e)(3).  (3),  and  (4) 
of  thb  section. 

(ri)  Employees  shoU  be  required  to 
wsA  hs^,  forearms,  face  and  neck  on 
ro^***^  “*  reguUted  area,  ckae 

to  tte  point  of  exit,  and  before  en^gcng 
In  other  aetlvttles.  e*waging 

(VB)  Employees  shaH  be  required  to 
•bower  after  the  last  exit  of  the  day. 
i».l7l“’.J*'A«*ktog  fountains  are  prohib¬ 
ited  in  the  regulated  area. 

<S)  Maintmance  and  taxnUamtma- 
fioa  acttottla.  In  cleanup  of  1— or 
•Pills,  maintenance  or  repair  operatlow 
on  amtauilnated  systems  or  equipment, 
or  any  operations  Invcdylng  work  In  an 
area  where  direct  contact  with  3.3'-DI- 
^Ehlorobensldlne  (or  lb  salts)  could  le- 
^  J".*?*”?***  employee  entering 
"»,Be  provided  with  and 
reqmred  to  wear  clean.  Impenious  gar- 
^ts.  Including  ^oves,  boots  and  con- 
“““Aanc. 

;^to°Bnated  before  remor- 
m«  the  protecUve  garmente  and  hood 
Be  lequlied  to  shower  upon  le^ 
the  protecUve  garmente  and 

(d)  O^al  rmlated  <^~req^. 
^1)  Empiovee  MenN/Ieoftoa.  A 
(My  roHPI  of  emplovees  entering  regu- 
**“"  '**  estabBshed  and 
mamtained.  The  rosters  or  a  summary 

tbe  rorters,  shaU  be  retained  for  a 
period  of  30  years.  The  rosters  snd/or 
summaries  shaU  be  provided  upon  re- 
qiM  to  authorized  Tcpieeentatlves  of 
the  Assistant  Secretary  and  the  Director 
In  the  event  Umt  the  employer  e».~. 
business  without  a  sueeeasor.  rooters  shaU 
be  fOTMrded  by  regbtered  man  m  " 


(3)  Tmergeneia.  In  on  emergency.  Im¬ 
mediate  measures  Including,  but  not 
IMted  to,  the  requirements  of  subdl- 
yUons  (!).  (B).  (Ifl).  (lv),and  (y)  of  thb 
•ubpsragrapb  shall  be  Implemented  (l> 
T7)e  potentisUy  affected  area  «>(aii  be 
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evacuated  as  soon  as  the  emerjency  has 
been  determined. 

(11)  Hazardous  condltlccs  created  by 
the  emergency  shall  be  eliminated  and 
the  potentially  affected  area  shall  be 
decontaminate  prior  to  the  resumption 
of  normal  operations. 

<U1)  SpMlai  medical  surveillance  by  a 
physician  ^all  be  Instituted  within  24 
hours  for  employees  present  in  the  po¬ 
tentially  affected  area  at  the  time  of  the 
emergency.  A  report  of  the  medical  sur¬ 
veillance  and  any  treatment  shall  be  In¬ 
cluded  In  the  Incident  report.  In  accord¬ 
ance  with  paragraph  (f)(2>  of  this 
section. 

(Iv)  Where  an  employee  has  a  known 
contact  with  3.3'-Dlchlorobenzldine  (or 
Its  salts^ .  such  employee  shall  be  re¬ 
quired  to  shower  as  soon  as  possible,  tm- 
less  contraindicated  by  physical  lAJurles. 

(v>  An  Incident  report  on  the  emer¬ 
gency  shall  be  reported  as  provided  In 
paragraph  (f)(2»  of  this  section 

(3)  Hygiene  facilitiee  and  practices. 
<1)  Storage  or  consumption  of  food,  stor¬ 
age  or  use  of  containers  of  beverages, 
storage  or  application  of  cosmetics, 
smoking,  storage  of  smoking  materials, 
tobacco  products  or  other  products  for 
chewing,  or  the  chewing  of  such  prod¬ 
ucts.  are  prohibited  In  regulated  areas. 

(11)  Where  employees  are  required  by 
this  section  to  wash,  washing  facilities 
shall  be  provided  In  accordance  with 
f  ldl0.141(dui>  and  (axU)  through 
(vll). 

fill'  Where  employees  are  required  by 
this  section  to  shower,  shower  fa.'*n}tle3 
shall  be  provided  In  accordance  with 
1 1910  Ul(d)(3). 

dv'  Where  employees  wear  protective 
clothing  and  equipment  clean  change 
rooms  shall  be  provided.  In  accordance 
with  I10ini41fe'.  for  the  number  of 
such  employees  required  to  change 
clothes. 

<v>  Where  toilets  are  tn  regulsted 
areas,  such  toilets  shall  be  tn  a  separate 
room. 

(4)  Contamination  control.  (I)  Regu¬ 
lated  areas,  except  for  outdoor  systems, 
shall  be  maintained  under  pressure  nega¬ 
tive  with  respect  to  nonregulated  areaa 
Local  exhaust  ventilation  may  be  used 
to  satisfy  this  requirement  Clean  make¬ 
up  air  In  equal  volume  shall  replace  air 
removed. 


(II)  Any  equipment,  material  or  other 
Item  taken  Into  or  removed  from  a  regu¬ 
lated  area  shall  be  done  so  In  a  manner 
that  does  not  cause  contamlnatloo  In 
nonregulated  areas  or  the  external 
environment 

(III)  Decontamination  procedures  shall 
be  established  and  Implemented  to  re¬ 
move  3.3'-Dlchlorobenzldtne  (or  its 
salts)  from  the  surfaces  of  materials, 
equipment  and  the  decontamination 
facility. 

(tv)  Dry  sweeping  and  diy  mopping 
are  prohibited. 

(e)  5igns.  information  and  training. — 

(1)  Signs.  (I)  Entrances  to  regulated 
areas  shall  be  posted  with  signs  bearing 
the  legend: 

Cswcii-SusracT  Aonrr 
AuTBoaixxD  PxBSOKim  OnT 
(tl>  Entrances  to  regulated  areas  con¬ 
taining  operations  covered  In  paragraph 
(c)  (5)  of  this  section  shall  be  posted  with 
signs  bearing  the  legend: 
CANcn-SusFKCT  AnxiTT  Exposxo  nr  This 
Aixa 

IifPSxvTOTTS  Suit  Imciupihg  Gloves. 
Boots,  ahd  Atr-8ufpueo  Hood  Ri- 
QxnasD  AT  All  Txicxs 

Authouzed  PstsoHirEL  Ohlt 
(til)  Appropriate  signs  and  instrue- 
tlons  shall  be  posted  at  the  entrance  ta 
and  exit  from,  regulated  areas.  Informing 
employees  of  the  procedures  that  must  be 
followed  In  entering  and  leaving  a  regu¬ 
lated  area. 

(2)  Container  contents  identiUcation. 
(|)  Containers  of  3.3'-Dlchlorobens]dlne 
(or  Its  salts)  and  containers  required 
under  paragraphs  (c)(4)(v)  and  (c)(6) 
(vll)  (b) .  and  (c)  (6)  (vttl)  (b)  of  this  sec¬ 
tion  which  are  accessible  only  to.  and 
handled  only  by.  authcwlzed  employees, 
or  by  other  employees  trained  In  accord¬ 
ance  with  subparagraph  (5)  of  this  para- 
granh.  may  have  contents  tdenttfleatlon 
limited  to  a  generic  or  proprietary  name, 
or  other  proprietary  Idmtiflcation.  of  the 
carcinogen  and  percent 

(ll>  Contairrers  of  S.9'-Dlchlorobensi- 
dlne  (or  Its  salts)  and  eontatners  re¬ 
quired  under  paragraphs  (e)(4)(v>.  (e) 
(e)(vll)(b).  and  (e)  (6)  (vlU)  (b)  at  this 
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(b)  A  description  of  the  area  involved, 
and  the  extent  of  known  and  possible 
employee  exposure  and  area  contamina¬ 
tion,  and 

(e)  A  report  of  any  medical  treat¬ 
ment  of  affected  employcea.  and  any 
medical  surveiUanee  program  Imple¬ 
mented;  and 

(d)  An  analysis  of  the  drcmnstances 
of  the  Incident  and  measures  taken  or 
to  be  taken,  with  specific  c<Mnpletlon 
dates,  to  avoid  fnrihor  similar  releases. 

(g>  Medical  rmroeUlaHce.  At  no  cort  to 
the  employee,  a  program  of  medical  sur¬ 
veillance  shall  be  established  and  im¬ 
plemented  for  employees  considered  for 
asslgnm^it  to  enter  regulated  areas,  and 
for  authorised  employees. 

(1)  ExaminatUms.  (1)  Before  an  em¬ 
ployee  Is  assigned  to  enter  a  regulated 
area,  a  preassignxnent  physical  exam¬ 
ination  by  a  physician  shall  be  provided. 
The  examination  shall  include  the  per¬ 
sonal  history  of  the  employee,  family  and 
occupational  background.  Including 
genetic  and  envlronmoital  factors. 

(II)  Authorised  emi4oyees  «hftH  be 
provided  periodic  physical  examinations, 
not  less  often  than  annuaUy.  following 
the  preassignment  examination. 

(III)  In  all  physical  examinations,  the 
examining  physician  shall  consider 
whether  there  exist  condltkms  (d  In¬ 
creased  li^  Including  reduced  Immu¬ 
nological  competence,  thoas  undergoing 
treatment  with  steroids  of  cytotoxic 
agents,  pregnancy  and  cigarette  smok¬ 
ing. 

(2)  Records.  (1)  Empkorert  of  employ¬ 
ees  examined  pursuant  to  this  paragraph 
Shan  cause  to  be  maintained  complete 
and  accurate  records  of  aU  such  medical 
examinations.  Records  ahaU  be  main¬ 
tained  for  the  duraUco  of  the  empk^ree’s 
employment  Upon  termination  of  the 
employee's  employment  inHnrttng  re¬ 
tirement  or  death,  or  In  the  event  that 
the  employer  ceassa  butineH  without  a 
successor,  records,  or  notarlMd  true  cop¬ 
ies  thereof,  shall  be  forwarded  by  rois¬ 
tered  maU  to  the  Dtrecter. 

(U)  Recorda  required  by  this  para¬ 
graph  shaU  be  provided  upoq  request  to 
authorised  repreacDtaUvei  of  the  Assist¬ 
ant  Secretary  or  the  Director;  and  upon 
request  of  an  employee  or  former  em¬ 
ployee,  to  a  physician  designated  by  the 
onployee  or  to  a  new  employer. 

(Ill)  Any  physician  who  ooodocts  a 
medical  examination  required  by  this 


paragraph  shall  furnish  to  the  employer 
a  statement  of  the  employee's  suitabil¬ 
ity  for  employment  tn  the  specific 
exposure. 

S  1910.1008  bM^StloromrUifl  ether. 

(a)  Scope  and  appHeatkm.  (1)  This 
section  applies  to  any  area  In  which  bls- 
chloromethyl  ether,  Chemical  Abstracts 
Service  Registry  Number  542881  Is  manu¬ 
factured.  processed,  repackaged,  released, 
handled,  or  stored,  but  shall  not  apply  to 
trans-shipment  In  sealed  containers,  ex¬ 
cept  for  the  labeling  requirements  under 
paragraphs  (e)(2).  (3),  and  (4)  of  this 
section. 

(2)  Ihls  section  shall  not  apply  to  solid 
or  liquid  mixtures  containing  leas  than 
0.1  percent  by  weiidit  or  vedume  of  bls- 
chloromethyl  ether. 

(b)  Defimtkms.  For  the  purpoees  of 

this  section:  (1)  ** Absolute  is  one 

capable  of  retaining  90.97  percent  of  a 
mono  disperse  aerosol  of  03  lon 
particles. 

(3)  "Authorized  employee"  means  an 
employee  whose  duties  require  him  to  be 
In  the  regulated  area  and  who  has  been 
specifically  assigned  by  the  employer. 

<3)  "Clean  change  room"  means  a  room 
where  employees  put  mi  clean  clothing 
and/or  protective  equipment  in  an  en- 
vlroament  free  of  bIs-chlarM&etind 
ether.  The  clean  change  room  shall  be 
contiguous  to  and  have  an  entry  from  a 
shower  room,  when  the  shower  room 
facilities  are  otherwise  required  In  this 
section. 

(4)  "Closed  system"  flseans  an  opCTa- 
tlon  Involving  bis-chlorometh3rl  ether 
where  containment  prevents  the  release 
of  bls-chloroinethyl  ether  into  reguUted 
areas,  nonregulated  areaa.  or  the  exter¬ 
nal  environment. 

(5)  ‘  Decontamination"  means  the  in¬ 
activation  of  bls-chloroinethyl  ethsr  or 
Its  safe  disposal. 

(6)  "Director"  means  ths  DIrsetOT. 
National  Institute  for  Occupational 
Safety  and  Health,  or  any  person  directed 
by  him  or  the  Secretary  of  Health,  Edu¬ 
cation.  and  Welfare  to  act  for  the 
Director. 

(7)  "Disposal"  means  ths  safe  removal 
of  bto-chioromethyl  ether  from  the  work 
environment. 

(8)  "Emergenc3f"  me^g  an  unforeseen 
clrcumstanee  or  set  of  <mizmstanceB  ra- 
sulting  in  the  release  of  bts-chloromsthyl 
ether  which  may  result  In  exposure  to  or 
contact  with  bto-chloromethyl  etlMr. 


section  which  are  to,  or  han¬ 

dled  by.  employees  other  than  authorized 
employees  or  employees  trained  tn  ac¬ 
cordance  with  subparagraph  (5)  of  this 
paragraph  shall  have  contenta  Identifi¬ 
cation  which  includes  the  full 
name  and  Chemical  Abstracts  Service 
Registry  number  as  listed  In  paragraph 
-iA.)  G)  of  this  _ _ 

(111)  Containers  shall  have  the  warn¬ 
ing  words  "CANCER-SUSPECT  AGENT" 
displayed  Immediately  under  or  adjacent 
to  the  contents  Identincation. 

(Iv)  Containers  which  have  3.3'-DI- 
chlorobenzldLne  (or  Its  salts)  contents 
with  corrosive  or  Irritating  properties 
shall  have  label  statements  warning  of 
such  hazards,  notlnx.  if  appropriate,  par¬ 
ticularly  sensitive  or  affected  portions  of 
the  body. 

(3)  Lettering.  Lettering  on  signs  and 
instructioas  required  by  subparagraph 
(1)  of  this  paragraph  shall  be  a  mini¬ 
mum  letter  height  of  2  Inches.  Labels  on 
containers  required  under  t^  section 
shall  not  be  leas  than  ^  the  size  of  the 
largest  lettering  on  the  package,  and  not 
less  than  8  point  type  In  any  Instance: 
Prxyvided.  That  no  such  required  lettering 
need  be  more  than  1  inch  tn  height. 

(4)  prohibited  statements.  No  state¬ 
ment  shall  appear  on  or  near  any  re¬ 
quired  sign,  label,  or  Instruction  which 
contradicts  or  detracts  from  the  effect 
of  any  required  warning.  Infonnatloo  m* 
Instruction. 

(5)  Training  and  indoctrination.  (1) 
Each  employee  prior  to  being  authorized 
to  enter  a  regulated  area,  shall  receive  a 
training  and  Indoctrination  program 
Including,  but  not  necessarily  limited  to: 
(a)  The  nature  of  the  carcinogenic  haz¬ 
ards  of  3,3'-Dlchlorobenzidlne  (or  its 
salts) .  including  local  and  systemic 
toxicity; 

(b)  The  specific  nature  of  the  opera¬ 
tion  Involving  3.3'-Dlchloroben8ldlne  *ot 
its  salts)  which  could  result  tn  exposure; 

(c)  Hie  purpose  for  and  application  of 
the  medical  surveillance  program.  In¬ 
cluding.  as  appropriate,  methods  of  self- 
examination; 

(d)  The  purpose  for  and  application 
of  decontainlnation  practices  luid  pur¬ 
poses; 

<e)  The  purpose  for  and  significance 
of  emergency  practices  and  procechsres; 

(/>  The  employee's  specific  role  tn 
emergency  procedures; 

(g)  Specific  tnformatiOD  to  aid  the  em¬ 
ploye^  ln_rec«^tion_ai^_evaluatira_of_ 


conditions  and  situations  which  may  re¬ 
sult  in  the  release  of  3.3*-Dlchlorobenil- 
dine  (or  its  salts) ; 

(A)  The  purpose  for  and  application 
of  vweifle  first  aid  procedures  and  prac¬ 
tices; 

(I)  A  review  of  this  section  at  the  on- 
ployee's  first  training  and  Indoctrination 
program  and  annually  thereafter. 

(II)  Specific  emergency  procedures 
shall  be  prescribed,  and  pelted,  and  em¬ 
ployees  shall  be  familiarized  with  their 
terms,  and  rehearsed  In  their  appllcatlMi. 

dU)  All  materials  relating  to  the  pro¬ 
gram  shall  be  provided  upon  request  to 
authorized  representatives  of  the  Assist¬ 
ant  Secretary  and  the  Director. 

(f)  Reports— (1)  Operations  Not 
later  than  March  1.  1974.  the  Informa¬ 
tion  required  in  subdivisions  (1).  (11). 
(1U>.  and  (Iv)  of  this  subparagrai^  shall 
be  reported  In  writing  to  the  nearest 
OSHA  Area  Director.  Any  changes  »n 
such  Information  shall  be  similarly  re¬ 
ported  In  writing  within  15  calendar 
dasrs  of  such  change.  (1)  A  brief  descrip¬ 
tion  and  in-plant  location  of  the  area(8) 
regulated  and  the  address  of  each  regu¬ 
lated  area; 

(U)  The  name(s)  and  other  Identify¬ 
ing  Information  as  to  the  presence  of 
3.3'-Dtchlorobenzldine  (or  Its  salts)  In 
each  regulated  area; 

dll)  The  number  of  employees  tn  each 
regulated  area,  during  normal  operations 
Including  maintenance  activities;  and 
(Iv)  The  manner  to  which  3.3’-DI- 
chlorobenridlne  (or  Its  salts)  is  present 
In  each  regulated  area:  e.g.  whether  It  Is 
manufactured,  processed,  used,  repack¬ 
aged.  released,  stored,  or  otherwise  han¬ 
dled. 

(2)  Incidents.  Incidents  which  result 
In  the  release  of  3J*-Dlchlorobensldtoe 
^or  Its  salts)  Into  any  area  where  em¬ 
ployees  may  be  potentially  exposed  Miall 
be  reported  to  accordance  with  this  sub- 
paragraph.  (1)  A  report  of  the  occurrence 
of  the  Incident  and  the  facts  obtainable 
at  that  time  Including  a  report  on  any 
medical  treatment  of  affected  employees 
shall  be  made  within  24  hours  to  the 
nearest  06RA  Area  Director. 

(U)  A  written  report  shall  be  filed 
with  the  nearest  OSHA  Area  Director 
within  15  calendar  days  thereafter  and 
shall  tochide;  (a)  A  specification  of  the 
amount  of  material  released,  the  amooBt 
of  time  Involved,  and  an  explanation  of 
the  procedure  used  to  determlntof  this 
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(9)  "External  en\*ironment"  means 
any  environment  external  to  r^ulated 
and  nonregulated  areas. 

(10)  "Isolated  system"  means  a  fully 
enclosed  structure  other  than  the  ves¬ 
sel  of  containment,  of  bls-chloromet^l 
ether,  which  is  Impervious  to  the  passage 
of,  bis-chloromethyl  ether  and  which 
would  prevent  the  entry  of  Us-chloro- 
methyl  ether  into  regulated  areas,  non¬ 
regulated  areas,  or  the  external  environ¬ 
ment.  should  leakage  or  spillage  from 
the  vessel  of  containment  occur. 

(11)  "laboratory  type  hood"  is  a  de¬ 
vice  enclosed  on  three  sides  and  the  tM> 
and  bottom,  designed  and  maintained  so 
as  to  draw  air  inward  at  an  average  linear 
face  velocity  of  150  feet  per  mtoute  with  a 
minimum  of  125  feet  per  minute;  de¬ 
signed.  constructed,  and  maintained  to 
such  a  way  that  an  operation  involving 
bis-chloromethyl  ether  within  the  hood 
does  not  require  the  insertion  of  any  por- 
Uem  of  any  employee's  body  other  than 
his  hands  and  arms. 

(12)  "Nonregulated  area"  means  any 
area  under  the  control  of  the  employer 
where  entry  and  exit  Is  neither  restated 
nor  controlled. 

(13)  "Open-vessel  system"  means  an 
operation  Involving  bis-chloromethyl 
ether  in  an  open  vessel,  which  is  not  to 
an  Isolated  system,  a  laboratory  type 
hood,  nor  in  any  other  system  affordirg 
equivalent  protection  against  the  entry 
of  bis-chloromethy)  ether  Into  regulated 
areas,  nonregulated  areas,  or  the  external 
environment. 

(14)  "Protective  clothing"  means 
clothing  designed  to  protect  an  employee 
against  cMitact  with  or  exposure  to  bls- 
chloromethyl  ether. 

(15)  "Related  area"  means  an  area 
where  entry  and  exit  is  restricted  and 
coDtroUed. 

(c)  Requirements  tor  areas  containing 
tds-chloromethyl  ether.  A  regulated  area 
shall  be  established  by  an  employer  where 
Ua-ch)oromethyl  ether  Is  manufactured, 
processed,  used,  repackaged,  released, 
handled  or  stored.  AH  such  areas  shall  be 
controlled  tn  accordance  with  the  fw- 
qtorements  for  the  following  category  or 
categories  describing  the  operation  to- 
voived:  (1)  Isolated  systems.  Employees 
working  with  bis-chlomnethyl  ether 
within  an  Isolated  system,  such  as  a 
“glove  box"  shall  wash  tbetr  hands  and 
arms  upon  completion  of  the 
task  and  before  engaging  to  other  aettv- 
lUea  not  associated  with  the  Isolated  lya- 


(3)  Closed  system  operation.  Within 
regulated  areas  where  bis-chloromethyl 
eth«r  Is  stored  to  sealed  contalnera.  or 
contained  to  a  closed  system,  including 
piping  systMns,  with  any  sample  ports  or 
openings  closed  while  bis-chloromethyl 
ether  is  contained  within.  Access  *hwn  be 
restricted  to  authorized  employees  only. 

(S)  Open  vessel  system  operations. 
Open  vessel  system  operations  as  defined 
in  paragraph  (b)  (13)  of  this  section  are 
prohibited. 

(4)  Transfer  from  a  closed  system, 
charging  or  discharging  point  operations, 
pr  otAenoise  opening  a  closed  system.  ^ 
operations  Involving  "laboratory  type 
hoods."  or  In  locations  where  bis- 
chloromethyl  ether  Is  contained  In  an 
otherwise  "closed  system."  but  Is  trans¬ 
ferred.  charged,  or  discharged  into  other 
normally  closed  containers,  the  provl- 
sioDs  ci  this  subparagraph  shall  apply. 
(1)  Access  shall  be  restricted  to  author¬ 
ized  employees  (mly; 

(II)  Bach  operation  shall  be  provided 
with  continuous  local  exhaust  ventilation 
so  that  air  movement  Is  always  from 
ordinary  woiic  areas  to  the  operation. 
Exhaust  air  shall  not  be  discharged  to 
regulated  areas,  nonregulated  areas  or 
the  external  environment  unless  decon¬ 
taminated.  dean  makeup  air  shall  be 
introduced  to  sufficient  volume  to  main¬ 
tain  the  correct  operation  ^  the  local 
exhaust  system. 

(III)  Employees  shall  be  provided 
with,  and  required  to  wear,  clean,  full 
body  protective  clothing  (smocks,  cov¬ 
eralls,  or  long-sleeved  shirt  and  panto), 
and  gloves  prior  to  entering  the  regu¬ 
lated  area. 

(Iv)  Employees  engaged  to  bls-chloro- 
methyl  ether  handling  M)oratiMi8  «hail 
be  provided  with  and  required  to  wear 
and  use  a  full-face,  supplied  air  respira¬ 
tor.  of  the  continuous  flow  or  pressure- 
demand  type,  to  accordance  wlto 
1 1910.134. 

(V)  Prior  to  each  exit  from  a  regu¬ 
lated  area,  emplosrees  shall  be  required 
to  remove  and  leave  protective  clotlitog 
and  equipment  at  the  point  of  exit  and 
at  the  last  exit  of  the  day.  to  place  used 
clothtog  and  eqtopment  to  Impervloui 
contatnns  at  the  point  of  exit  tor  pur¬ 
poses  of  dccantamtoatSan  or  dtspnaal  Tte 
contents  of  such  Impervious  containers 
Shan  be  identified,  as  required  under 
paragraphs  (e)(3).  (3).  and  (4)  of  this 
section. 

(Vi)  Drinktog  fountains  are  prohibited 
to  the  regulated  area. 
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(S)  Maintenancf  and  dfcontamifia- 
tion  activities.  In  cleanup  of  lemks  or 
spUls.  maintcnanre  or  repair  operations 
on  contaminated  systems  or  equipment, 
or  any  operations  involving  work  In  an 
area  where  direct  contact  with  bis* 
chloromethyl  ether  could  result,  each  ati> 
thonzrd  employee  entering  that  area 
shall:  Be  provided  with  and  required 

to  wear  clean,  imnervious  garmenta.  in* 
“'ludirg  slov^.  •'oot*'  rind  'Tintlnurus-atr 
IttMlI  In  with 

1  1910  134. 

(it)  Be  decontaminated  before  remov¬ 
ing  the  protective  garments  and  hood. 

fill)  Be  required  to  shower  upon  re¬ 
moving  the  protective  garments  and 
hood.  .  _ 

'd»  Gneral  reaulated  area  reqaire- 
Employee  identi^ratton  A 
dailv  roFter  of  err.plovees  entering  regu* 
lated  are.is  shall  be  establLshed  and 
maintained  The  rosters  or  a  summary 
of  the  rosters,  shall  be  retained  for  a 
period  of  20  vears.  The  ro.slers  and/or 
'Ummaries  shall  be  pro\ided  upon  re¬ 
quest  to  authorized  representatives  of 
th*-  A.ssistant  Secretary  and  the  Director 
In  the  event  that  the  employer  cemscs 
bu.slnes8  without  a  successor,  rosters 
s^call  be  forw aided  by  registered  mail  to 
the  Direct^ 

(3)  Emergencies.  In  an  emergency, 
immediate  measures  including,  but  not 
Uroited  to.  the  requirements  of  subdivi- 
uoos  (ii.  (lit.  (ihi.  (lv>.  and  <y)  of  this 
.subparagreph  shall  be  Implemented.  (1) 
The  potentially  affected  area  shall  be 
evacuated  as  soon  as  the  emogency  has 
bees  determined. 

(11)  Basardous  conditiass  created  by 
the  emergency  shall  be  and 

the  potentUlly  affected  area  be  de- 
coo  lamina  ted  prior  to  the  resumption  of 
normal  operatioDs. 

(ill)  l^iectal  medical  surveillance  by  a 
physician  shall  be  insUtuted  within  34 
hours  for  employees  present  in  the  po¬ 
tentially  affected  area  at  the  time  of  the 
emergency.  A  report  of  the  medical  sur¬ 
veillance  and  any  treatment  »h^l  be 
Inrloded  tn  the  tncldent  report,  in  ac* 
cordance  with  paragraph  (f )  (3)  of  this 
section. 

(lv>  Where  an  employee  has  a  known 
eoutact  with  Us-choromethyl  ether  such 
employee  shall  be  required  to  shower  as 
soon  as  possible,  unless  contraindicated 
by  phyfical  Iniurte _  _ 


racy  sh^i  be  reported  as  prort<S^to 
Of  thU  «ctlor“ 

<l)  rraettee,. 

Btorace  or  ransumpUan  of  food 
or  uae  of  cootalnen  of  beueraKu 
•tow*  or  appllcatlan  of  cosmetics 
smoking  mstertsis,' 
«  other  products  for 
or  the  chewing  of  such  prod- 
in  regulated  ams 
'***'  Ptotoctl.e 
0*“”  change 
tn  accordance 
t***  noniber  of 
^h^employees  required  to  change 

<IU)  Where  toilets  are  In  regulated 
such  toilets  Shan  be  to  alSSiwtc 

employees  are  required  by 
»“btng  facilities 
*"  ■ooof'lw'ce  with 

tbrough 

•hl.’LSni'*.  ”"P'ot*e»  »™  required  by 
®t*o*er.  shower  facOlUes 

tt*- 

<4)  ContaminatUm  control.  (I)  Regu- 
esoePt  tor  outdow  systems 
^  “tolntalned  under  pressure  neg- 
snee  with  rmect  to  nonregulated  areas 
Local  exhaust  ventflatioQ  may  be  used  to 
satisfy  this  requirement.  Clean  makeup 
air  tn  equal  volume  shall  rmlace  air 
removed. 

(II)  Any  equipment,  material,  or  other 
item  taken  Into  or  removed  from  a  reg¬ 
ulated  area  shaU  be  done  so  tn  a  manner 
that  does  not  cause  contandnatlon  In 
nonregulated  areas  or  the  external 
environmeni. 

(III)  Decontamination  procedures  shall 
be  established  and  implemented  to  re¬ 
move  bls-chlororoethyl  ether  frcmi  the 
surfaces  of  materials,  equipment  and  the 
decontamination  faclUty. 

(e)  Signs,  information  and  training. — 

(1)  Signs.  (1)  Entrances  to  regulated 
areas  shall  be  posted  with  signs  bearing 
the  legend. 

CAifcxa-SosPacT  Acm 
AuTBoaisxs  PxasoinrKL  OmiT 


(h)  Entrances  to  regulated  areas  con¬ 
taining  operations  covered  In  paragraph 
(O  (5)  of  this  section  shall  be  posted 
with  signs  bearing  the  legend : 
CANcxs-StrspKCT  Aocnt  Exposed  di  Ttoi 
Aass 

iMPKRviotrs  Suit  Includino  Gloves. 
Boots,  and  Ais-Sufplied  Boou  Ri- 
QUUUEO  AT  All  T^mes 

AUTBMIESO  PLMSOfiKBL  ONLY 
(111)  Appropriate  signs  and  Instruc¬ 
tions  shaU  be  posted  at  the  entrance  to, 
and  exit  from,  regulated  areas.  Informing 
emnloyees  of  the  procedures  that  must  be 
followed  in  entering  and  leaving  a  regu¬ 
lated  area. 

(2)  Container  contents  identification. 

Containers  of  bis-chloromethyl  ether 
and  containers  required  under  pan- 
graphs  <c><4)(v)  and  (c>  (6)  (vli)  (b) . 
and  (c>  (6)  (vlll)  <b)  of  thl*  section  which 
are  accessible  only  to.  and  handled  only 
by.  authorized  employees,  or  other 
employees  trained  in  accordance  with 
subparagraph  (5)  of  this  paragraph,  may 
have  contents  Identifteatlon  limited  to  a 
generic  or  proprlet:;ry  name,  or  o^er 
proprietar>'  identification,  of  the  carcino¬ 
gen  and  percent. 

<U>  Containers  of  bis-chloromethyl 
ether  and  containers  required  under 
paragraphs  (cM4)fv^  (c)  eg)  (vil)  (b) , 
and  40  f6)  <vlll>  (b)  of  this  section  which 
are  accessible  to.  or  handled  by.  employ¬ 
ees  other  than  authorized  employees  or 
employees  trained  In  accordance  with 
subparagraph  (S)  of  this  paragraph  shall 
have  contents  Identlflcatkm  which  In¬ 
cludes  the  full  chemical  name  and  Chem¬ 
ical  Abstracts  Service  Registry  number 
as  listed  In  paragraph  (a)  (1)  of 
section. 

(Ill)  Containers  shall  have  the  warning 
words  '‘CANCER-SUSPECT  AOENT“ 
displayed  Immediately  under  or  adjac«it 
to  the  contents  Identtficatlan. 

(iv)  Containers  which  have  bis-chloro- 
methyl  ether  contents  with  ooiroatve  or 
irritating  properties  shall  have  label 
statements  warning  (ff  such  hazards, 
noting,  if  appropriate,  particulaiiy  sensi¬ 
tive  or  affected  portions  of  the  body. 

(S>  Lettering.  Lettering  on  signs  and 
Instructions  required  by  sulvaragraph 

(1)  of  this  paragraph  shall  be  a  mini¬ 
mum  letter  height  of  3  inches.  Isdids  on 


containers  required  under  thh  section 
shall  not  be  less  than  the  slse  of  the 
largest  lettering  on  the  package,  and  not 
less  than  8  point  type  in  any  instance: 
FrovMlcd.  That  im  such  required  letter- 
Jng  need  be  more  than  In  height. 

(4)  Prohibited  statements.  No  state¬ 
ment  shall  appear  on  or  near  any  re¬ 
quired  sign,  label,  or  instruction  which 
contradicts  or  detracts  from  the  effect 
of  any  required  warning.  Information  or 
Instniclion. 

(5)  Trainino  and  indoctrination.  (I) 
Each  employee  prior  to  being  authorized 
to  enter  a  regulated  area,  shall  receive  a 
training  and  Indoctrination  program  In¬ 
cluding.  but  not  necessarily  limited  to: 
(a>  The  nature  of  the  cardcragenlc  haz¬ 
ards  of  bis-chloromethyl  ether,  including 
local  and  systemic  toxicity; 

(b>  The  specific  nature  of  the  oper- 
atiem  Involving  bts-chloromethyl  ether 
which  could  result  In  exposure; 

(c>  The  purpose  for  and  application 
of  the  medical  surveillance  program,  in¬ 
cluding.  as  appropriate,  methods  of  self- 
examination; 

(d)  The  purpose  for  and  application 
of  decontaminaioon  i  racUces  and  pur¬ 
poses; 

(e>  The  purpose  for  and  significance 
of  nncrgency  practices  and  twocedures: 

</)  Hie  onpioyce's  qseclfic  role  In 
emergency  procedures: 

(0)  Specific  Information  to  aM  the  em- 
Idoyee  in  recognition  and  evaluation  of 
conditions  and  sUuatkms  which  may  re¬ 
sult  in  the  relcare  of  bis-chloromethyl 
ether: 

(A)  The  purpose  for  and  appUcation 
of  specific  first  aid  procedures  and 
_practlces;  _  _ 

(i)  A  review  of  this  section  at  the  em¬ 
ployee's  first  training  and  Indoctrination 
program  snd  annually  thereafter. 

(11)  Specific  emergency  procedures 
shall  be  prescribed,  and  posted,  and  em¬ 
ployees  shall  be  familiarized  with  their 
terms,  and  rehearsed  in  their  appUca- 
UOQ. 

(ill)  Ail  materials  relating  to  the  pro¬ 
gram  shall  be  provided  upon  request  to 
authorized  representatives  of  the  Assist¬ 
ant  Secretary  and  the  Director. 

<f)  Reports— (1)  OpereNofU.  Not  Uter 
than  March  1.  1974.  the  Information  re- 
quli^  in  subdtvlstons  (i>.  (11).  (ill),  and 
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(iv)  of  this  subparagraph  shall  be  re¬ 
ported  tn  writing  to  the  neareet  OSHA 
Area  Urector.  Any  jq  fnr>>  in- 

formation  shall  be  similarly  reported  In 
writing  within  15  calendar  days  of  such 
change.  (1)  A  brief  description  In- 
pimot  locatioD  of  the  area(8>  regulated 
and  the  address  oi  emA  regulated  area; 

(U>  The  nazne(s)  and  other  Identify¬ 
ing  information  as  to  the  preaence  of  bis- 
chloromethyl  ether  In  each  regulated 
area; 

(Hi)  The  number  of  emirioyees  tn  each 
regulated  area,  during  oormvl  operations 
Including  maintenance  actlvlUes:  and 
(tv)  The  manner  In  wtilcb  bis-chloro¬ 
methyl  ether  is  present  In  each  regulated 
area:  e.g.  whether  it  is  manufactured, 
processed,  used,  repackaged,  released, 
stored,  or  otherwise  handled. 

(3)  Incidents.  Incidents  irtilch  result 
in  the  release  of  bis-chloromethyl  ether 
into  any  area  vrtiere  employees  may  be 
potentially  exposed  shall  be  reported  In 
accordance  with  this  subparagraph.  (1) 
A  report  of  the  occurrence  of  the  inci¬ 
dent  and  the  facts  obtainable  at 
time  Including  a  report  on  any 
treatment  of  affect^  etnjHoyees  ithaii  be 
made  within  24  hours  to  the  nearest 
OSHA  Area  IMrector 

(ti )  A  written  report  shall  be  filed  with 
the  nearest  OSHA  Area  Director  within 
15  calendSLT  days  thereafter  wnd 
include: 

(Q)  A  specification  of  the  amount  of 
material  released,  the  amount  of  time 
involved,  and  an  explanation  of  the  pro¬ 
cedure  used  in  determining  this  figure: 

(b)  A  description  of  the  area  inverived. 
and  the  extent  of  known  and  posribk* 
employee  exposure  and  area  contamlna- 
U<m;  and 

(c>  A  report  of  any  medical  trratment 
of  affected  employees,  and  any  medical 
surveillance  program  Implemented:  and 
(d)  An  analysis  of  the  drcumstaxKes 
of  the  incident,  and  measures  taken  or 
to  be  taken,  with  specific  completion 
dates,  to  avoid  further  simile-  releases. 

(g)  Afedacol  rarpftUoTice.  At  no  cost  to 
the  employee,  a  program  of  medical  sur¬ 
veillance  shall  be  established  and  imple¬ 
mented  for  employees  considered  for  as¬ 
signment  to  enter  regulated  areas,  and 
for  authorized  employees.  (1)  Examtna  ■ 
tions.  (1)  Before  an  employee  is  assigned 
to  enter  a  regulated  area,  a  preasslgn- 


ment  physical  examination  by  a  physi¬ 
cian  shall  be  provided.  The  examination 
shall  Include  the  personal  history  of  the 
employee,  family  and  occupational  back¬ 
ground.  Including  geneUc  and  environ¬ 
mental  factors. 

(ii>  Authorteed  emi^oyees  be 

provided  pniodlc  physical  examinations, 
not  less  often  than  annually,  following 
the  preasslgiunent  examination. 

(Ill»  In  all  physical  examinations,  the 
examining  physician  ahnii 
whether  there  exist  conditions  of  In¬ 
creased  risk.  Including  reduced  Immu¬ 
nological  competence.  tlKiee  undergoing 
treatment  with  sterlods  or  cytotoxic 
agents,  pregnancy  azid  cigarette  smoking. 

(3)  Records.  (I)  Employers  of  em¬ 
ployees  examined  pursuant  to  thL<  para¬ 
graph  shall  cause  to  be  maintained  oom- 
piete  and  accurate  recc»ds  of  vtl  such 
medical  examniatlons.  Records  shall  be 
maintained  for  the  duration  of  the  cm- 
I^ee*s  employment.  Upon  termination 
of  the  employee's  employment,  tc^udlng 
retirement  or  death,  or  tn  the  event  that 
the  employer  ceases  business  without  a 
successor,  records,  or  notarised  true 
copies  thereof,  ^an  be  forwarded  by 
registered  mall  to  the  Director. 

(II)  Records  required  by  this  para- 
graidi  diall  be  tumrlded  upon  request  to 
authorized  representatives  of  the  Assist¬ 
ant  Oecretray  or  the  Director;  and  upon 
request  of  an  employee  or  to  a  new 
employer. 

(III)  Any  physician  who  conducts  a 
medical  examination  required  by  this 
paragraph  shall  furnish  to  the  employer 
a  statement  of  the  emplovee's  sultobUity 
for  employment  in  the  specific  exposure. 


(a)  Scope  and  apptiration.  (1)  This 
section  applies  to  any  area  tn  which 
beta-Naphthylamlne.  Chemical  Ab¬ 
stracts  Srrvl^  Registry  Number  91598  Is 
manufactured,  procesred.  repackaged, 
rdeased.  handled,  or  stored,  but  shall  not 
apply  to  trans-shlpmgit  to  sealed  con- 
tainers.  except  for  the  labeling  require¬ 
ments  under  paragraphs  (e>  (2).  (3).  and 

(4)  of  this  aectkn. 

(3)  Tb^s  section  shall  not  apply  to 
solid  or  liquid  mixtures  containing  less 
than  O.i  percent  by  weight  or  volume  of 
beta-Naphthyiamine. 

(3>  This  sectiem  will  not  apply  to  op¬ 
erations  involving  the  destructive  distil- 
UUon  of  carbonaceous  materials,  such  as 
occurs  tn  ooke  ovens. 


(b)  i)e/Iitlfk>iis.  Pot  the  purposes  of 
this  section:  (1)  ** Absolute  filter"  Is  one 
capatrie  of  retaining  09.91  percent  of  a 
mono  disperse  aerosol  of  0  J  pm  particles. 

(2)  ^'Authorized  employee**  means  an 
employee  whose  duties  require  him  to  be 
in  the  regulated  area  and  who  has  been 
specifically  assigned  by  the  employer. 

(3)  *'Clean  change  room"  means  a 
room  where  employees  put  on  clean 
clothing  and  or  protective  equipment  tn 
an  environment  free  of  beta-Nai^thyla- 
mlne.  The  dean  change  room  shall  be 
ccNiUguous  to  and  have  an  entry  from  a 
shower  room,  when  the  diower  room  fa¬ 
cilities  are  otherwise  required  In  this 
section. 

(4>  *Xl06ed  system"  means  an  opera¬ 
tion  Involving  beta-Naphthylamlne 
where  containment  prevents  the  release 
of  beta-Naphthylamlne  into  regulated 
areas,  nonregulated  areas,  or  the  exter¬ 
nal  mvironment. 

(5>  **Deoontamlnatlon*'  means  the  in¬ 
activation  of  beta-Nairfithylamine  or  Its 
safedl^osal. 

(6>  *'Dlrector*'  Means  the  Director. 
National  Instituh;  for  Occupational 
Safety  and  HealU..  or  any  person  di¬ 
rected  by  him  or  the  Secretary  of  Health. 
Education,  and  Welfare  to  act  for  the 
Director. 

(7)  **Dlsposar  means  the  safe  removal 
of  beta-Naphthylamlne  from  the  work 
environment. 

(8)  "Emergency"  means  an  unfore¬ 
seen  clrcumstaTOe  or  set  of  circum¬ 
stances  resulting  in  the  release  of  beta- 
Naphthylamlne  which  msy  result  in  ex¬ 
posure  to  or  contoet  with  beta-Naphthyl¬ 
amlne. 

(9)  "External  environment**  means 
any  environment  external  to  regulated 
and  nonregulated  areas. 

(10)  "Isolated  system"  means  a  fully 
enclosed  structure  other  than  the  vessel 
of  containment  of  beta-Naphthylamlne. 
which  is  impervious  to  the  passage  of 
beta-Naf^thylamine.  and  which  would 
prevent  the  entry  of  beta-Napbthyla- 
mine  Into  regulated  areas  nonregulated 
areas,  or  the  external  envlr(mment. 
should  leakage  or  spillage  from  the  ves¬ 
sel  of  containment  occur. 

(11)  "Laboratory  type  hood"  is  a  de¬ 
vice  enclosed  on  three  sides  and  the  top 
and  bottom,  designed  and  maintained  so 
as  to  draw  air  Inward  at  an  average 
linear  face  velocity  of  150  feet  per  min¬ 
ute  with  a  minimum  of  135  feet  per  mtn 
ute;  designed,  constructed,  and  main¬ 


tained  In  such  a  way  that  an  operation 
Involving  beta-Nat^Uiylamlne  wtlhln 
the  hood  does  not  require  the  Insertion 
of  any  portion  of  any  employee's  body 
other  than  his  hands  and  arms. _ 

(IS)  "Nonregulated  area"  means  any 
area  under  the  control  of  the  employer 
where  entry  and  exit  U  neither  restricted 
nor  controlled. 

(U)  "Open-vessel  system"  means  an 
operatiem  Involving  beta-Naphthylamlne 
tn  an  open  vessel,  which  Is  not  In  an  Iso¬ 
lated  system,  a  laboratory  type  hood,  nor 
In  any  other  system  affording  equivalent 
protection  against  the  entry  of  beta- 
Naphthvlamlne  Into  regulated  areas, 
nonregulated  areas,  or  the  external 
environment. 

(14)  "Protective  clothing"  means 
clothlrg  designed  to  protect  an  employee 
against  contact  with  or  exposure  to  beta- 
Naphthylamlne  . 

(15)  "Regulated  area"  means  an  area 
where  entry  and  exit  Is  restricted  and 
controlled. 

(c)  /CeoMirements  for  areas  containing 
beta-ffaphlhvtamine.  A  regulated  area 
shall  be  established  by  an  employer  where 
beta-Naphthylamine  Is  manufactured, 
procefaed.  used,  repackaged,  released, 
handled  or  stored  All  su^  areas  «H^l 
be  controlled  tn  accordance  with  the  re¬ 
quirements  for  the  following  category  or 
categories  describing  the  (^leratlon  In¬ 
volved  :  <  1 )  Isolated  systems.  Employees 
working  with  beta-Naphthylamine  with¬ 
in  an  Isolated  system,  such  as  a  "glove 
box"  shall  wash  their  hands  and  arms 
upon  completion  of  the  assigned  task  and 
before  engaging  in  other  activities  not 
associated  with  the  Isolated  system. 

(3)  Closed  system  operation  Within 
regulated  areas  where  beta  Naphthyl- 
amine  is  stored  in  sealed  containers,  or 
contained  In  a  closed  system.  Including 
Imping  systems,  with  any  sample  ports  or 
openings  closed  while  beta-Napthyl- 
amlne  is  contained  within  (l>  Access 
shall  be  restricted  to  authorized  employ¬ 
ees  only: 

(U>  Employees  shall  be  required  to 
wash  haitds.  forearms  face  and  neck 
upon  each  exit  from  the  regulated  areas, 
close  to  (he  point  of  exit  and  before  m- 
gaglng  in  other  actlvlttes 

(3)  Open  vessel  system  operations 
Open  vessel  system  operations  a:»  defined 
in  paragraph  (bMl3)  of  this  section  are 
pri^blted. 


$  1910.1009  Wta-NapblhylaBBin^. 
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(4»  Transfer  from  a  closed  tfstem. 
charging  or  discharging  point  operations, 
or  otherwise  opening  a  closed  system.  In 
operations  involving  “laborr^tory  type 
hoods."  or  in  locations  where  beta- 
Naphthylarnlnc  Is  coiitalned  in  an  other¬ 
wise  “closed  system.**  but  is  transferred, 
charged  or  dl.schorged  into  other  nor¬ 
mally  closed  containers,  the  provisions  of 
this  subparagraph  shall  apply.  <l>  Access 
shall  be  restricted  to  authorized  em¬ 
ployees  only. 

(U)  Each  operation  .shall  be  provided 
with  continuous  local  exhaust  ventilation 
so  that  air  movement  Is  always  from 
ordinary  work  areas  to  the  operation. 
Exhaust  air  shall  not  be  discharged  to 
regulated  area.s,  nonregulated  areas  or 
the  external  environment  unle&v  decon¬ 
taminated.  Clean  makeup  air  shall  be 
Introduced  In  sufficient  volume  to  main¬ 
tain  the  correct  operation  of  the  local 
exhaust  system. 

<lll>  Employees  shall  be  provided  with, 
and  required  to  wear,  clean,  full  body 
protective  clothing  (smocks,  coveralls,  or 
long-sleeved  shirt  and  pants),  shoe  cov¬ 
ers  and  gloves  prior  to  entering  the  reg¬ 
ulated  area. 

(iv)  Employees  engaged  In  beta- 
Naphthylamlne  handling  operations  shall 
be  provided  with  and  required  to  wear 
and  use  a  half-face,  ftller-type  respirator 
for  dusts,  mists,  and  fumes,  in  accord¬ 
ance  with  }  1910  134  A  respirator  afford¬ 
ing  higher  levels  of  protection  may  be 
substituted. 

<v)  Prior  to  each  exit  from  a  regulated 
area,  employees  shall  be  required  to  re¬ 
move  and  leave  protective  clothing  and 
equipment  at  the  point  of  exit  and  at 
the  last  exit  of  the  day,  to  place  used 
clothing  and  equipment  in  impervious 
containers  at  the  point  of  exit  for  pur¬ 
poses  of  decontamination  or  disposal  The 
contents  of  such  Impervious  containers 
shall  be  identified,  as  required  under 
paragraphs  (e)(2).  (3).  and  (4)  of  this 
section. 

(vl)  Employees  shall  be  required  to 
wash  hands,  forearms,  face  and  neck  on 
each  exit  from  the  regulated  area, 
to  the  point  of  exit,  and  before  engaging 
In  other  activities. 

(vil)  Employees  shall  be  required  to 
shower  after  the  last  exit  of  the  day. 

(vUl)  Drinking  fountains  are  prohib¬ 
ited  in  the  iwilated  area. 


(5)  Jfoiatenance  and  decontamina¬ 
tion  activities.  In  cleanup  of  leaks  or 
spills,  maintenance  or  repair  operations 
on  contaminated  systems  or  equipment, 
where  direct  contact  with  beta-Naph- 
thylamlne  cduld  result,  each  authorized 
employee  entering  that  area  shall:  (!' 
Be  provided  with  and  required  to  wear 
clean.  Impervious  garments.  Including 
gloves,  boots  and  continuous-air  supplied 
hood  in  accordance  with  1 1910.134. 

(U)  Be  decontaminated  before  remov¬ 
ing  the  protective  garments  and  hood; 

(ill)  ^  required  to  shower  upon  re¬ 
moving  the  protective  garments  and 
hood. 

(d)  Gg^erol  regulated  area  require- 
Employee  identification.  A 
dally  rosier  of  employees  entering  regu¬ 
lated  areas  shall  be  established  and 
maintained.  The  rosters  or  a  summary  of 
the  rosters,  shall  be  retained  for  a  period 
of  20  years.  The  rosters  and/or  sum¬ 
maries  shall  be  provided  upon  request  to 
authorized  representatives  of  the  Assist¬ 
ant  Secretary  and  the  Director.  In  the 
event  that  the  employer  ceases  business 
without  a  successor,  rosters  shall  be  for- 
warded  by  registered  mall  to  the  Dircctorl 
^  (2)  Emergencies.  In  an  emergency. 
Immediate  measures  Including,  but  not 
limited  to,  the  requirements  of  subdivi¬ 
sions  (i),  (11).  (Ul).  <iv).  and  (v)  of  this 
subparagraph  shall  be  Implemented,  d) 
The  potentially  affected  area  shall  be 
evacuated  as  soon  as  the  emergency  has 
been  determined. 

(11)  Hsizardous  conditions  created  by 
the  emergency  shall  be  eliminated  and 
the  potentially  affected  area  shall  be  de- 
crmtamlnated  prior  to  the  resumption  of 
normal  operations. 

(lU)  Special  medical  surveillance  by  a 
physician  shall  be  instituted  within  24 
hours  for  employees  piesent  in  the  po¬ 
tentially  affected  area  at  the  time  of  the 
emergency.  A  report  of  the  medical  sur¬ 
veillance  and  any  treatment  shall  be  In¬ 
cluded  in  the  incident  report,  in  accord¬ 
ance  with  paragraph  (f)(2)  of  this 
section. 

(tv)  Where  an  employee  has  a  known 
contact  with  beta-Napththylamlne.  such 
employee  shall  be  required  to  shower  as 
soon  as  possible,  .unless  contraindicated 
by  physical  Injur^. 

(V)  An  Incident  report  on  the  emer¬ 
gency  shall  be  reported  as  provided  In 
paragraph  (f )  (^>  of  this  section. 


(3)  Hygiene  facilities  and  practices. 

(1)  Storage  or  consumption  of  food,  stor¬ 
age  or  use  of  containers  of  beverages, 
storage  or  application  of  cosmetics, 
smoking,  storage  of  .smoking  matenais. 
tobacco  products  or  other  products  for 
chewing,  or  the  chewing  of  such  prod¬ 
ucts.  are  prohibited  in  regulated  areas 

(ii)  Where  emplovces  are  required  by 
this  section  to  wash,  washing  facilities 
•shall  be  provided  In  accordance  with 
i  1910  UKdxl)  and  (2)(11)  through 
(vll). 

(Ill)  Where  employees  are  required  by 
this  section  to  shower,  shower  facilities 
shall  be  provided  in  accordance  with 
i  1910  141<d)<3). 

(iv)  Where  employees  wear  protective 
clothing  and  (jquipmen*  clean  change 
rooms  shall  be  provided,  in  accordance 
with  S  19l0.141(c>.  for  the  number  of_ 
such  employees  required  to  change 
clothes. 

(V)  Where  toilets  are  In  regulated 
area's  such  toilets  shall  be  In  a  separate 
room. 

(4)  Contamination  control.  (I)  Regu¬ 
lated  areas,  except  for  outdoor  systems, 
•shall  be  maintained  under  pressure  neg¬ 
ative  with  re.«pect  to  nonregulated  areas. 
Ix»cal  exhaust  ventilation  may  be  used  to 
satisfy  tills  requirement,  ^ean  makeup 
air  in  equal  volume  shall  replace  air 
removed. 

(li)  Any  equipment,  material,  or  other 
Item  taken  into  or  removed  from  a  reg¬ 
ulated  area  shall  be  done  so  in  a  manner 
that  docs  not  cause  contamination  in 
nonregulated  areas  or  the  external  en¬ 
vironment. 

(ill)  Decontamination  procedures  shall 
be  established  and  implemented  to  re¬ 
move  beta-Naphthylamine  from  the  sur¬ 
faces  of  materials,  equipment  and  the 
decontamination  facility. 

(iv>  Dry  sweeping  and  dry  mopping 
are  prohibited. 

(e)  Sign.i.  information  and  training — 

(1)  Signs.  (1)  Entrances  to  regulated 
areas  shall  be  posted  with  signs  bearing 
the  legend: 

CaWCIi-SUSPECT  Aceht 
Authorized  Personnel  Owlt 

(U)  Entrances  to  regulated  areas  con¬ 
taining  operations  covered  in  paragraph 

(c)  (5)  of  this  section  .shall  be  posted 
with  signs  bearing  the  legend: 


Cancxi-Suspect  Acint  Exposed  nr  This 

Aesa 

Impervious  Suit  Including  Oloves. 
Boots,  and  Air-Supplied  Hood  Rs- 
QumED  AT  All  Times 

Authorized  Personnel  Only 
(111)  Appropriate  signs  and  instructions 
shall  be  posted  at  the  entrance  to.  and 
exit  from,  regulated  areas,  informing 
employees  of  the  procedures  that  must 
be  followed  In  entering  and  leaving  a 
regulated  area. 

(2)  Container  contents  identi/lcation. 
(1)  Containers  of  beta-Naphthylamine 
and  containers  required  under  para¬ 
graphs  (c)(4)(v)  and  (c>(6)(vli)(b), 
and  (c)  (6)  (vili)  (b)  of  this  section  which 
are  accessible  only  to.  and  handled  only 
by.  authorized  employees,  or  by  other 
employees  trained  In  accordance  with 
subparagraph  (S)  of  this  paragraph,  may 
have  contents  identification  limited  to  a 
generic  or  proprietary  name,  or  other 
proprietary  identification,  of  the  carcin¬ 
ogen  and  percent. 

(11)  Containers  of  beta-Naphthylamlne 
and  containers  required  under  para¬ 
graphs  (e)(4)(v),  (c)(6>(vU)(b).  and 
(c)  (6)  (vUi)  (b>  of  this  section  which  are 
accessible  to.  or  handled  by  employees 
other  than  authorized  employees  or  em¬ 
ployees  trained  In  accordance  with  sub- 
paragraph  (5)  of  this  paragraph  shall 
have  contents  Identification  which  In¬ 
cludes  the  full  chemical  name  and  Chern¬ 
iy  Abstracts  Service  Registry  number 
as  listed  in  paragraph  (a)  (1)  of  this  sec¬ 
tion. 

(ill)  Containers  shall  have  the  warning 
words  “CANCER-SUSPECT  AGENT^ 
displayed  Immediately  under  or  adjacent 
to  the  contents  identification. 

(iv>  Containers  which  have  beta- 
Naphthylamlne  contents  with  corrosive 
or  irritating  properties  shall  have  label 
statements  warning  of  such  hazards,  not¬ 
ing.  if  c^roprtate,  particularly  sensitive 
or  affected  portions  of  the  body. 

(3)  Lettering.  Lettering  on  signs  and 
Instrueiions  required  by  subparagraph 
(1)  shall  be  a  minimum  letter  height  of 
2  Inches.  Labels  on  containers  required 
under  this  section  shall  not  be  less  than 
^  the  size  of  the  largest  lettering  on  the 
package,  and  not  less  than  8  point  type 
in  any  Instance :  Provided.  That  no  su^ 
required  lettering  need  be  more  than  1 
iroh  in  h^hL _ 
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'  (4)  Prohibited  statements.  No  state¬ 
ment  shall  appear  on  or  near  any  re¬ 
quired  sign,  label,  or  instruction  which 
contradicts  or  deti^ts  from  the  effect  of 
any  required  warning,  information  or  in¬ 
struction. 

(5)  Training  and  indoctrination.  (1) 
Each  employee  prior  to  being  authorized 
to  enter  a  regulated  area,  shall  receive  a 
training  and  Indoctrination  program  In¬ 
cluding,  but  not  necessarily  limited  to: 

(a)  The  nature  of  the  carcinogenic  haz¬ 
ards  of  beta-Naphthylamlne.  including 
loc^  and  systemic  toxicity; 

(b)  The  specific  nature  of  the  opera¬ 
tion  Involving  beta-Naphthylamlne 
which  could  result  In  exposure: 

(e)  The  purpose  for  and  application  of 
the  medical  surveillance  program.  In¬ 
cluding.  as  appropriate,  methods  of  self- 
examination; 

(d)  The  purpose  for  and  application 
of  decontamination  practices  and  pur¬ 
poses; 

(e)  The  purpose  for  and  significance 
of  emergency  practices  and  procedures; 

(/)  The  employee's  specific  role  In 
emergency  prociedures; 

(p)  Specific  information  to  aid  the  em¬ 
ployee  In  recognition  and  evaluation  of 
conditions  and  situations  which  may  re¬ 
sult  In  the  release  of  beta-Naphthylo- 
mlne; 

(h)  The  purpose  for  and  application  of 
specific  first  aid  procedures  and  prac¬ 
tices; 

«)  A  review  of  this  section  at  the  em¬ 
ployee's  first  training  and  Indoctrlnatiou 
program  and  annually  thereafter. 

(U)  Specific  emergency  procedures 
shall  be  prescribed,  and  posted,  and  em¬ 
ployees  ^all  be  famtltarlzed  with  their 
terms,  and  rehearsed  in  their  application. 

(ill)  All  materials  relating  to  the  pro¬ 
gram  shall  be  provided  upon  request  to 
authorized  representatives  of  the  Assist¬ 
ant  Secretary  and  the  Director. 

(f)  1)  Operations.  Not  later 

than  Ma^  1.  1974.  the  Information  re¬ 
quired  In  subdivisions  (I).  (U).  (HI),  and 
(lv>  of  this  subparagraph  shall  be  re¬ 
ported  in  writing  to  the  nearest  OSRA 
Area  Director.  Any  changes  In  such  In¬ 
formation  shall  be  similarly  reported  in 
writing  within  15  calendar  days  of  such 
change.  (1)  A  brief  description  and  in- 
plant  locati<m  of  the  area(B)  regulated 
and  the  address  of  each  regulated  area; 

(U>  The  name(8)  and  other  Identify- 
Inc  Information  as  to  the  presence  of 
beta-Naphthylamlne  In  each  regulated 
area; 


(111)  The  number  of  employees  In  each 
regulated  area,  during  normal  operations 
Including  maintenance  activities;  and 
(lv>  The  manner  In  which  beta- 
Naphthylamlne  Is  present  In  each  regu¬ 
lated  area;  e.g.  whether  It  Is  manufac¬ 
tured.  processed,  used,  repackaged,  iw- 
leased,  stored,  or  otherwise  bandlei^ 

(2)  Incidents.  Incidents  which  result 
In  the  release  of  beta-Naphthylamlne 
Into  any  area  where  employees  may  be 
potentially  exposed  shall  be  reported  In 
accordance  with  this  subparagraph.  (1) 
A  report  of  the  occurrence  of  the  incident 
and  the  facts  obtainable  at  that  time 
Including  a  report  on  any  medical  treat¬ 
ment  of  affect^  employees  shall  be  made 
within  24  hours  to  the  nearest  OSHA 
Area  Director. 

(11)  A  written  report  shall  be  filed  with 
the  nearest  OSHA  Area  Director  within 
15  calendar  days  thereafter  and  shall  in¬ 
clude:  (a)  A  specification  of  the  amount 
of  material  released,  the  amount  of  time 
Involved,  and  an  explanation  of  the  pro¬ 
cedure  used  In  deiennln^  this  figure: 

(b)  A  description  of  the  area  Involved, 
and  the  extent  of  known  and  poesible 
employee  exposure  and  area  axitamlna- 
tlcm; 

(c)  A  report  of  any  medical  treatment 
of  affected  employees,  and  any  medical 
survellUnce  program  Implemented:  and 

(d)  An  analysis  ot  the  circumstances 
of  the  Incident,  and  measures  taken  or 
U>  be  taken,  with  specific  ccMnpletlon 
dates,  to  avoid  further  similar  r^eases. 

(g)  Medical  surveiUanet  At  no  cost  to 
the  employee,  a  program  of  medical  sur¬ 
veillance  shall  be  established  and  Im¬ 
plemented  for  employees  considered  for 
assignment  to  ent^  regulated  areas,  and 
for  authorized  employees.  (1)  Examina¬ 
tions.  (1)  Before  an  employee  is  assigned 
to  enter  a  regulated  area,  a  preassign¬ 
ment  physical  examination  by  a  physi¬ 
cian  shall  be  provided.  The  examination 
shall  Include  the  personal  history  of  the 
employee,  family  and  occupatlnnal  back¬ 
ground  Including  guietic  and  envtron- 
mental  factora. 

(II)  Authorized  employees  stall  be  pro¬ 
vided  periodic  i^slcal  examinations,  not 
less  often  than  annually.  foQowtng  the 
preasslcnment  examination. 

(III)  In  all  physical  examlnatloos  the 

physldan  shall  ^»**»»«*****‘ 
whether  there  ezlsi  conditions  of  In- 
creassd  risk.  Including  reduced  Immuno- 
loflcal  competence,  tboee  undergoing 
treatment  with  steroids  or  ortotoxle 
igents.  pregnancy  and  cigarette  aoklng. 


(2)  Records.  (1)  Employers  of  employ¬ 
ees  examined  pursuant  to  this  paragraph 
shall  cause  to  be  maintained  complete 
and  accurate  records  of  aO  such  medcal 
examinations.  Records  shall  be  main¬ 
tained  for  the  duration  <A  the  employee's 
employment.  Upon  termination  of  the 
employee's  employment,  including  retire¬ 
ment  or  death,  or  In  the  event  that  the 
employer  ceases  business  without  a  suc¬ 
cessor.  records,  or  notarized  true  copies 
thereof,  shall  be  forwarded  tfs  registered 
mall  to  the  Director. 

(11)  Records  required  bf  this  para¬ 
graph  shall  be  provided  upon  request  to 
authorized  representatives  of  the  Assist¬ 
ant  Secretary  or  the  Director:  and  upcm 
request  of  an  employee  or  former  em¬ 
ployee,  to  a  physician  designated  by  the 
employee  or  to  a  new  employer. 

(lU)  Any  physician  who  conducts  a 
medical  examlnatton  required  by  this 
paragraph  shall  furnish  to  the  employer 
a  statement  of  the  emiHoyee's  sultabUty 
for  employment  In  the  speclflc  exposure. 
S  1910.1010  Beiukiine. 

(a)  Scope  and  appUcatkm.  (1)  This 
section  applies  to  any  area  In  which 
Benzidine,  Chemical  Abstracts  Service 
Registry  Number  92875  Is  manufactured, 
process^,  repackaged,  released,  handled, 
or  stored,  but  shall  not  apply  to  trans¬ 
shipment  in  sealed  containers,  except  for 
the  labeling  requirements  under  para¬ 
graphs  (e)(2).  (3).  and  (4)  of  this  sec¬ 
tion. 

(2>  This  section  shall  not  apply  to 
solid  or  liquid  mixtures  containing  less 
than  0.1  percent  by  weight  or  volume  In 
Benzidine. 

(b>  Definitions.  For  the  purpoaea  of 
this  section:  (1)  “Absolute  filter'*  Is  one 
capable  of  retaining  99.97  percent  of  a 
mono  dispense  aerosol  of  0  3  jon  particles. 

(3>  “Authorized  employec“  means  an 
employee  whose  duttes  require  him  to  be 
in  the  regulated  area  and  who  has  been 
specifically  assigned  by  the  employer. 

(3)  “Clean  change  room"  means  a 
room  where  employees  put  on  clean 
clothlnr  and/or  protective  equipment  In 
an  envlrcmment  free  of  Benzine.  The 
clean  change  room  Shan  be  contiguous 
to  and  have  an  entry  from  a  shower 
room,  when  tbs  shower  room  facilities 
are  otherwise  required  in  this  section. 

(4)  “Closed  system"  means  an  opera- 
tkm  Involving  Benzidine  where  ccntalii- 
ment  prevents  the  release  of  Benzhttne 
Into  regulated  areaa.  nonregulated  areas, 
or  the  external  envtronmenl 


(5)  *Decontamlnatlon“  means  the  In¬ 
activation  of  Benzidine  or  Its  safe 
disposal. 

(6)  “Director"  means  the  Director. 
National  Institute  for  Occupational 
Safety  antT  Health,  or  any  person  di¬ 
rected  by  him  or  the  Secretary  of  Health. 
Education,  and  Welfare  to  act  for  the 
Director. 

<  7)  “Disposal"  means  the  safe  removal 
of  Benzidine  from  the  work  environment. 

(8)  “Emergency**  means  an  unfore¬ 
seen  circumstance  or  set  of  circum¬ 
stances  resulting  In  the  release  of  Ben¬ 
zidine  which  may  result  In  exposure  to 
or  contact  with  Benzidine. 

(9)  “External  environment"  means 
any  environment  external  to  regulated 
and  nonregulated  areas. 

(10)  "Isolated  system"  means  a  fully 

enclosed  structure  other  than  the  vessel 
of  containment  of  Benzidine,  which  is 
impervious  to  the  passage  of  Benzidine, 
and  which  would  prevent  the  entry  of 
Benzidine  into  regulated  areas,  nonregu- 
lat^  areas,  or  the  external  envlronmentT 
should  leakage  or  spillage  from  tfaPves- 
sel  of  occur. 

(11)  "labontonr  type  hood*  Is  a  de¬ 
vice  enclosed  on  three  sides  snd  the  top 
and  bottom,  designed  and  maintained  so 
as  to  draw  air  Inward  at  an  average 
linear  face  velocity  ol  ISO  feet  per  minute 
with  a  minimum  of  125  feet  per  minute: 
designed,  constructed,  and  maintained  In 
such  a  way  that  an  operation  Involving 
Bensldlne  within  the  hood  does  not  re¬ 
quire  the  Insertion  of  any  portion  of  any 
employee’s  body  other  than  his  hands 
and  arms. 

(12)  ‘Nonregulated  area”  means  any 
area  under  the  contnd  of  the  employer 
where  entry  and  exit  is  neither  resUlcted 
nor  controlled. 

(12)  "Open-vessel  system”  means  an 
operation  involving  Benzidine  In  an  open 
vessel,  which  Is  not  In  an  Isolated  sys¬ 
tem,  a  laboratory  type  hood,  nor  In  any 
other  system  affording  equivalent  pro¬ 
tection  against  the  entry  of  Bensldlne 
Into  regulated  areas,  nonngulsted  areas, 
or  the  external  environment. 

(14)  "Protective  clothing”  means 
clothing  designed  to  protect  an  employee 
against  contact  with  or  cxpoauie  to 
Benxlrtlne. 

(15)  "Regulated  area”  meana  an  area 
where  entry  aixl  exit  le  restricted  and 
controlled. 
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(c)  Requkr^mtentM  for  amu  eonXakmimo 
BewxIdtJu  A  retulaUKl  are*  ihall  be  ee- 
Uhttehed  by  an  esnplosar  abere  Bttnl* 
dine  t»  manufactured,  proceesed.  used, 
repacfcaced.  released,  handled  or  stored. 
AO  such  areas  shall  be  controlled  to  ac¬ 
cordance  with  the  requirements  for  the 
followlnc  caiegory  or  categories  desrrih- 
tog  the  operation  mrolTed:  (1»  fsolaled 
netems  finployees  worktog  vttb  Benzi¬ 
dine  within  an  Isolated  sTstesn.  such  as  a 
"^ove  box*'  shaO  wash  their  hanAi  uid 
arms  upon  oompleUon  of  the  aadgned 
task  and  before  engaging  to  other  actlvi- 
Ues  not  aaaoclated  with  the  tsolateri  sjt- 
tem. 

(S>  Closed  tystcia  operatiom  WlthLu 
regulated  areas  where  Benxidine  Is 
stared  to  sealed  cootatoers.  or  mnUtoed 
to  a  eloaed  system,  tocludtog  piping 
sy^ems.  with  any  mmple  ports  or  open¬ 
ings  eloaed  while  Benzidine  Is  contained 
within:  Access  shall  be  lestrkted  to 

authoelsed  employees  only: 

ill)  Employees  dkall  be  required  to 
wash  handa.  forearma.  face  and  neck 
upon  ea^  exit  from  the  regulated  areas, 
eloae  to  the  point  of  exit  and  before  en¬ 
gaging  to  other  actMtlea 

(3)  Dpea  aesaef  ipttem  operatkms. 
Open  revel  system  operatkna  v  defined 
In  pars^*a{to  ibMlS)  of  this  sectka  are 
prohibited. 

<4)  Trmmsfer  from  a  closed  Sfztcm. 
cAorytag  or  dxschvviHO  polaf  cperalloat. 
or  olAenelse  opealag  a  dosed  tpstem.  in 
operations  tnsotrtog  ‘'laboratory  type 
hoods.**  or  to  locations  where  Brmlrtlnf 
Is  contained  to  an  otherwise  “closed 
system."  but  Is  tranaferred.  charged,  or 
discharged  Into  other  normaity  closed 
containers,  the  prortsloos  of  this  sub¬ 
paragraph  shall  apply.  11)  Acccs  sbaO 
be  restricted  to  authorlaed  employees 
only: 

<il>  Each  operation  shaB  be  provided 
wUh  continuous  local  exhaust  ventiiaUor 
so  that  ah  movement  b  always  tram 
ordtoary  work  areas  to  the  operaUor. 
Exhaust  air  shall  not  be  dbeharged  to 
regulated  areaa.  nonregulated  areas  or 
the  external  enviitmment  unless  decon¬ 
taminated.  Clean  maknip  air  shall  be 
introduced  In  suffldeni  vohime  to  maln- 
tato  the  cm  rest  operation  of  the  local 
exhaiist  system. 


-Ml)  ftnployeaa  diaU  be  pmlded  with 
and  remiired  to  wear,  clean.  fuD  body 
protoctlse  dothtng  iaocks.  coveralb.  or 
long  shewtd  ddrt  and  paints),  shoe 
eoveta  and  gloves  prior  to  entenne  Uw 
regulated  area. 

it^Baiployees  engaged  In  Bensidtoe 
optrmaoos  sbiOl  bt  prarhM 
With  and  required  to  wear  and  uv  a  hall- 
face.  mter-type  revdrator  f<v  dwu. 
Rdsta.  and  fumes,  to  aceordance  witb 
1 1919.134.  A  resptrator  agorrMng  higber 
Icwels  of  proteetkiB  may  be  rahstttiiled 
Prior  to  cadi  exit  from  a  regidatcd 
emgdoyees  diall  be  required  to  le- 
move  and  leave  protecUve  ckithir«  and 
equipment  at  the  point  of  exit  and  at  the 
last  exit  of  the  day,  to  i^ace  used  doth- 
ing  end  cqotpcnefit  In  tmpnrloos  oon- 
t*toer»  at  the  poizit  of  exit  for  purposes 
of  decontamination  at  The  con¬ 

tents  of  mch  hnpervkMjB  containers 
be  IdenUfled.  as  required  uzaler  para¬ 
graphs  <c>(3),  (9),  and  (4)  of  thb  aee- 


ivl>  &nplayees  shall  be  required  to 
wash  hands,  forearma.  face  and  neck  on 
each  exit  from  the  regulated  area,  close 
to  the  polDt  of  exU.  and  before 
to  other  aettvitka. 

<vti)  finployees  shall  be  required  to 
shower  after  the  last  extt  of  the  day. 

<vllt)  Drinking  fountains  are  prohlb' 
lied  to  the  regulated  area. 

(5>  Afoialeaaace  cad  deooatwabaa- 
hoa  odmltia.  In  rf*— "sg*  of  W  or 
spfllt.  matotenanoe  or  repair 
on  conUmlnated  sysicnw  or  equlpcDcnt, 
where  diieci  mntart  srith 
could  result,  each  aatbortsed  cBMdoyee 
entering  that  area  shaD:  O  Be 
with  and  required  to  were  tm- 

pervioMS  garments.  gloves, 

boots  and  *‘***"thtianii-slr  sigipupd  hood 
to  accordance  with  1 1919.134. 

(h)  Be  decontaminated  before  remov- 
tog  the  protecUve  garments  and  hood: 

<tli>  Be  required  to  shower  upon  re¬ 
moving  the  protecUve  garments  and 
hood. 

id)  Gflierof  reyaloted  area  reguirt- 
Tnmis~n}  Kmpiopee  idaUiMcotkm.  A 
dally  nfr  of  employees  entertng  regn- 
Isted  areas  shall  be 
maintained  *nie  rosters  or  a  summary 
of  the  rostera.  Umll  be  retained  for  a 
period  of  30  yeaim.  The  roaten  and/or 
sammartas  UmO  be  provIdMl  upon  r»- 
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quest  to  authorlaed  representatiw  of  the 
Awrtslant  Secretary  and  the  Director.  In 
the  event  that  the  employer  ceaav  bosl- 
oev  without  a  auooevor.  rosten  shall  be 
few  waifldd  by  registered  mall  to  the 
Direct^ 

(2)  ffmeryaiciet.  In  an  emergency. 
Immediate  measures  Including,  but  not 
ttmlted  to.  the  requirements  of  subdivl- 
skms  (t).  (tD.  (HI),  <tv).  and  (v)  of  thb 
subparagraph  shaD  be  implemented.  (I) 
The  potentially  affected  area  shall  be 
evacuated  as  soon  as  the  emergency  has 
been  determined. 

(ii)  Basardous  conditions  created  by 
the  emergency  shaB  be  dominated  and 
the  potentially  affected  area  shall  be  de¬ 
contaminated  prior  to  the  resumptton  of 
nonnal  <veratoms. 

(Hi)  Special  medical  survelDanoe  by  a 
phystdan  dball  be  instituted  within  24 
hours  for  employees  present  to  the  po¬ 
tentially  affected  area  at  the  time  of  the 
emergency.  A  report  of  the  medical  sor- 
vefflance  and  any  treatment  shall  be  In¬ 
cluded  In  the  tocMeot  report,  to  accord¬ 
ance  with  paragracto  (f )  (2)  of  thb 
■ecUop 

(iv)  Where  an  onployee  has  a  known 
coDtart  with  Benxidtoe  such  employee 
shall  be  required  to  shower  as  soon  as 
possible  unlm  contra  indicated  by  phys¬ 
ical  Injuries. 

(V)  An  toddent  report  on  the  emer¬ 
gency  Shan  be  r^rorted  as  provided  to 
paragraito  (f)(2)  of  thb  section. 

(3)  Hygiene  facilitier  and  practices, 
(i)  Storage  or  exmsumption  of  food,  stor¬ 
age  or  use  of  containers  of  beverages, 
storage  or  appUcaUon  of  cosmetics, 
smoking,  storage  of  smoking  materials, 
tobacco  products  or  other  products  for 
chewing,  or  the  chewing  of  such  prod¬ 
ucts.  are  prohibited  In  regulated  areas. 

(11)  Where  emi^uyees  are  required  by 
thb  section  to  wash,  washtog  faculties 
shall  be  provided  to  accordance  with 
n910.Ul(d)(l>  and  (3)(U)  through 
(vU). 

(Ul)  Where  employees  are  required  by 
thb  section  to  shower,  shower  facilities 
shall  be  provided  In  accordance  with 
f  1910.141(d>(3>. 

(iv)  Where  employees  wear  protecUve 
clothing  and  equipment  clean  change 
rooms  shall  be  provided,  to  accordance 
with  1 19i0.141(e),  for  the  number  of 
such  employees  required  to  change 
clothes. 

(V)  Where  toflets  are  In  regulated 
areas,  such  toilets  shall  be  to  a  separate 
room. 

i  1910.1011 


(4)  Contamination  control.  (1)  Reg¬ 
ulated  areas,  except  for  outdoor  gysteu 
shall  be  maintained  under  pressure  nega¬ 
tive  with  respect  to  nonrniulated  areas. 
Local  exhaust  ventUation  may  be  used  to 
satisfy  thb  requirement.  Clean  makeup 
air  to  equal  volume  shall  replace  air  re¬ 
moved. 

.(U)  Any  equipment,  material,  or  other 
Item  taken  into  or  removed  from  a  reg¬ 
ulated  area  shall  be  done  so  to  a  manner 
that  does  not  cause  contamination  to 
nonregulated  areas  or  the  external  en¬ 
vironment 

<lli )  Decontamination  procedures 
be  established  and  implemented  to  re¬ 
move  Benzidine  from  the  surfaces  of  ma¬ 
terials.  equipmoit  nnd  the  deccmtamlna- 
tlon  facility. 

(lv>  Dry  tweeptog  and  dry  mopping 
are  prohibited. 

(e>  Signs.  ia/ormafioR  and  training. — 

(1)  Siffns.  (1)  Entrances  to  regulated 
areas  shall  be  posted  with  signs  bearing 
the  legend: 

CAifcn-Snsrat'T  Agsht 
AUTHOXXZKD  PKasONNKL  OlVLT 

(11)  Entrances  to  regulated  areas  coo- 
Ulning  operations  covered  to  paragraph 
(c)(5)  of  thb  section  shall  be  posted  with 
signs  bearing  the  legend; 
Camcu-Suspxct  AcKirr  Exposed  im  Tbb 
Asia 

iMPxavToos  Suit  Ihcludihg  Olovxs. 

Boots,  and  Ah-Supplizo  Hocm>  Rs- 

QuisED  AT  All  Tunes 

AuTHoaizzD  PcasomiBL  Only 

(iil)  Appropriate  signs  and  tostouc- 
tlons  shall  be  posted  at  the  entrance  to. 
and  exit  from,  regulated  areas.  Inform¬ 
ing  employees  of  the  procedures 
mu.<:t  be  followed  to  entering  and  leaving 
a  regulated  area. 

<2)  Container  contepU  identificatkm. 
(1)  Containers  of  Benzidine  and  contato- 
era  required  under  paragraj^  (c)  (4)  ( v) 
and  (e)(6)(vil)(b).  and  (c>(6)(vill)(b) 
of  (hb  section  which  are  accessible  only 
to,  and  handled  onlv  bv.  authorlTed  em¬ 
ployees.  or  by  other  employees  trained  to 
aceordance  with  ^ubpmgraph  <5*  of 
thb  paragraph,  may  have  contents  Iden- 
tlflcatloD  limited  to  a  generic  or  proprie- 
tarv  name,  or  other  proortetarv  Identlfl- 
cailon.  of  the  carcinogen  and  percent. 

Contsdners  of  Benzidine  and  cem- 
tatners  required  under  paragraphs  (e) 

(4)(v).  (c)(6)(vll)(b).  and  (c)(6)(vlll) 
(b)  of  thb  section  whJbh  are  accessible 
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to.  or  handled  by  employees  other  than 
authorted  cm^Aoyees  or  enipkiyem 
trained  to  accordance  with  sQhparagrapb 

(5)  of  thb  paragraph  shall  have  con¬ 
tents  identtfleatioo  which  tnrftMW  the 
fuO  name  and  rYwmw-*!  Ab¬ 

stracts  Service  Registry  numtaer  as  listed 
to  paragraph  (aXl)  of  thb  sertinn 
(til)  Oontalners  shaO  have  the  wam- 
tog  words  "CANCER-SD8PBCT  AOENT" 
displayed  Immediately  under  or  adia- 
cent  to  the  contents  irtmtlflntlnn 
(tv)  Containers  which  have  Bcnildtxte 
contenu  with  carrot  or  irrlUtlng 
properties  shaD  have  label  statements 
warning  of  such  hamrtls.  noting.  If  ap- 
pruprlale.  particubriy  moottive  or  af¬ 
fected  portiom  of  the  body. 

(3)  Letterina  Lettering  on  signs  and 
instructions  reqidnsd  by  subparagraph 
( I )  of  thb  paragraph  shall  be  a  minimum 
letter  height  of  3  inches,  labels  on  con- 
tatoers  required  under  thb  — rtign 

not  be  less  than  ^  the  size  of  the  torg- 
est  lettering  on  the  package,  and  not  less 
than  a  point  type  to  any  instance;  Pro- 
mded.  Thai  no  soch  required  lettotog 
need  be  more  than  1  tneb  to  height. 

(4)  ProAlbitog  statements.  No  state¬ 
ment  shaD  appear  on  or  near  any  re- 
(Aured  dgn.  label  or  tostrnctloo  wfalcfa 
contradicts  or  detracts  fram  the  effect  of 
any  requireJ  warning.  toformatiOD  or 
tostructloQ. 

(5)  Trotafap  aad  htdoefriaafioa.  ft) 
Bach  employee  prior  to  beti«  authorized 
to  enter  a  regulated  area.  shaD  receive  a 
training  and  tndoctrtoauon  program  In¬ 
cluding.  bat  not  necessarily  Wmit**t  to: 
(a)  The  nature  of  the  carctoogmiic 
haards  of  Benzidine,  tndudtog  41M) 
systemic  toodetty; 

(b>  The  specl&  nature  of  the  opva- 
Lioo  tovolvtog  Benzidine  whldi  cnmiii  re¬ 
sult  to  expcjsure: 

<c)  The  pnrpofie  for  azal  appllcathm 
of  the  medical  jurveUlance  pnigrMn  tn- 
eludlng.  as  appropriate,  methods  of 
examtnattoc : 

(d>  The  purpose  for  and  appbeation  of 

decontamination  prachoes  and  purposes 
(e>  The  tairpose  for  and  ngntflcance 
of  emerKeucy  practices  and  proceduies: 

(/)  The  ODtAoyee’s  role  to 

emergency  proceduies: 

(g)  Bpedftc  tnformaUon  to  aid  the 
employee  in  recognition  and  evaluatioo 
of  mndi lions  and  situations  which  m»y 
result  in  the  release  of  Bmiztdlne: 

fk)  The  mepoee  for  and  appliratiop  of 
•perl  Ac  first  aid  procednns  and  prac- 
OesB 


(O  A  levlew  of  this  sectioo  at  the  cm- 
playee's  lint  training  and 
program  and  theraafler. 

(11)  Opecifk  cBMrgcney  procedures 
shaD  be  peeaerfbed.  and  posted,  and  cm- 
pioyees  dmO  be  fanOlartied  with  their 
tenns^  and  rchcaraed  to  their  appUca- 
tton. 

(Hi)  AO  oaaterlals  relating  to  the  pro¬ 
gram  shall  be  peovided  1900  request  to 
aulborted  repiesmtotaves  of  the  Assist¬ 
ant  Seeretary  and  the  DIractor. 

(D  Reports. — (1>  Operahems.  Not  later 
than  March  1,  19T4.  the  Information  re¬ 
quired  to  subdlvIMau  (1).  (tt).  (HI),  and 
(iv)  of  thb  subparagiapb  khaO  be  re¬ 
ported  to  writtog  to  the  nearest  06HA 
Area  Director.  Any  changes  In  suito  In- 
formattoD  shaO  be  similarly  reported  in 
writtog  aithto  IS  calendar  days  of  such 
change.  fi>  A  brief  deaeription  and  In- 
ttent  kicatiop  of  the  areafs)  regulated 
and  the  addreas  of  cadi  regulated  area; 

<tt>  The  nameU)  and  other  Identify¬ 
ing  infonnation  as  to  the  presence  of 
Benxidtoe  in  each  regulated  area; 

ftU)  The  number  of  mnpioyees  to 
each  regulated  area,  during  normal 
operattons  tndndlng  maintenance  activi¬ 
ties:  and 

ftv)  *lhe  manner  to  whid)  Benxidtoe  Is 
preaent  to  each  regulated  area:  eff. 
whether  tt  la  manufactured,  proceased. 
used,  repackaged.  leiraied.  stored,  or 
otherwlm  handled 

(2)  /addeats.  Inddento  which  result 
to  the  relcaae  of  Benxidtoe  toto  any  area 
where  employeea  may  be  potentially  ex¬ 
posed  xhaO  be  reported  to  aecordance 
with  this  snbpaiwgraph.  <i>  A  report  of 
the  occurrence  of  the  toddent  and  the 
facts  obtataaMe  at  that  thne  Including  a 
report  on  any  medical  treatment 
affected  employees  «*mJi  be  made  within 
34  hours  to  the  nearest  06RA  Area  Dlrec- 
tor 

(tt)  A  written  report  shaO  be  filed  with 
the  nearest  06HA  Area  Director  within 
15  calendar  days  thereafter  and  shaD 
include  (s)  A  spedllcation  of  the 
amount  of  material  rplraiird.  the  amount 
of  time  Involved,  and  an  eiplsnattop  of 
the  procedure  used  to  determtolog  thb 
figure. 

(b>  A  deserlpUop  of  the  area  tovotved. 
and  the  extent  of  known  and  pcosthie 
cnplofee  nnsaiife  aiMl  area  oantamlna- 
Oon:  and 

fe)  A  repost  ef  any  asedlcal  tscatment 
of  affeetod  rimihuxs.  and  any  medical 
rartclDanee  peogiaai  tmidemented:  and 


<d>  An  analysis  of  the  circumstances 
of  the  incident,  and  measures  taken  or 
to  be  taken,  with  nwdflc  eomfdetloD 
dates,  to  avoid  further  similar  releases 

(g)  Afedicai  tsn>efllaace.  At  no  cost 
to  the  employee,  a  program  (ff  medical 
AurvcOIance  shall  be  established  and  Im¬ 
plemented  for  employees  considered  for 
assignment  to  enter  regulated  areas,  and 
for  authorised  employees.  <  t )  Examina- 
(iomr.  (I)  Before  an  employee  Is  aaslgned 
to  enter  a  regulated  area,  a  preassign¬ 
ment  physical  examlnatioD  by  a  pliysi- 
cian  shall  be  provided.  The 
shall  include  the  personal  history  of  the 
employee.  famOy  and  occupational  back¬ 
ground.  Incluritng  genetic  arul  environ¬ 
mental  factors. 

(U)  Autborlxed  employees  be 

provided  periodic  physical  ezamlnaUons. 
not  -ess  often  thim  annually.  foUowtog 
the  {ueasslgnment  examtoatkm. 

(Ill)  In  ail  physical  the 

ezamtolng  physlctan  shall  consider 
whether  them  exist  conditions  of  in¬ 
creased  ririt.  infJiMitnf  reduced  immuno¬ 
logical  competence,  thoee  undergoing 
treatment  sith  steroids  or  cytotoxic 
agents,  pregnancy  and  dgarette  smoking. 

(2)  Records.  (I)  Employers  em¬ 
ployees  rxamtofrt  pursuant  to  thte  para¬ 
graph  shall  cause  to  be  malntatoed  com¬ 
plete  and  accurate  records  of  all 
medical  examlnattons.  Records  be 
maintained  for  the  duratton  of  the  em- 
idoyec's  employment.  Upon  tenntoatlon 
of  the  em|doyee*B  emx^oyment.  tochidtnf 
reitrement  or  death,  or  to  the  event  that 
the  employer  ceases  business  without  k 
successor,  records,  or  noUrlsed  true  cop¬ 
ies  thereof.  shaD  be  forwarded  by  reg¬ 
istered  mall  to  the  Director. 

(U)  Records  required  by  tbtf  pojm- 
graph  shall  be  provided  upon  request  to 
authorised  representatives  of  the  Amlst- 
ant  Secretary  or  the  Director ;  arwl  upcm 
request  of  an  employee  or  fonoCT  em¬ 
ployee.  to  a  physician  designated  by  the 
employee  or  to  a  new  employer. 

(Ill)  Any  physician  who  cocxltictfi  a 
medical  examtoation  required  by  this 
paragraito  shall  famish  to  the  employer 
a  statement  of  the  employee*s  suitability 
for  employment  to  the  specific  exposure. 
11910.1011  4-4Mhisgh,l.»ajl. 

fa>  Scope  cad  appHcatkm.  fl)  *lh]s 
•ectloD  appbes  to  any  area  to  which  4- 
AmtoodlphenyL  Chemical  AbstracU 
Oeifltx  Registry  Number  92671  is  mami- 
tactured.  processed,  repackaged,  re¬ 


leased.  handled,  or  stored,  but  sbaO  not 
apply  to  trans-shipment  In  sealed  con- 
tatners.  except  for  the  labeling  requlrc- 
ments  under  paragraphs  (e>  (2).  (3).  and 
(4)  of  this  section. 

(2)  This  section  shall  not  apply  to 
solid  or  liquid  mixtures  containing  less 
than  0.1  percent  by  weight  or  v<Hume  of 
4-AmtoodlpbenyL 

(b>  Definitions.  For  the  purposes  of 
this  section;  (1)  “Absolute  filter”  Is  one 
capable  of  retaintog  99  97  percent  of  a 
oumo  disperse  aeroaol  of  0.3  am  particles 

(2)  “Authorised  anployee”  means  an 
employee  whose  duties  require  him  to  be 
in  the  regulated  area  and  irtio  has  been 
speclAeally  assigned  by  the  employer. 

($>  “Clean  change  loom”  means  a 
room  where  employees  put  on  clean 
clothing  and/or  protective  equipment  In 
an  environment  free  of  4-Amtoodlpbenyl. 
The  clean  change  room  shaD  be  con¬ 
tiguous  to  and  have  an  entry  from  a 
shower  room,  when  the  shower  room 
faculties  are  otherwise  required  In  this 
section. 

<4)  “Closed  system**  means  an  opera¬ 
tion  involving  4-AmlDodlphenyI  where 
contalnmmt  prevents  the  release  of  4- 
Amlnodlftoenyl  Into  regulated  areas, 
nonregulated  area,  or  the  external  en- 
rironment. 

(5)  “DeoontamlnatloD”  means  the  In¬ 
activation  of  4-Amlnodlttoenyl  or  Its  safe 
disposal. 

(9)  “Director^  means  the  Director. 
National  Institute  for  Occupational 
Safety  and  Health,  or  any  person  di¬ 
rected  by  him  or  the  Secretary  of  Health. 
Education,  and  Welfare  to  act  for  the 
Director. 

(7)  *TNspo6at”  means  the  safe  removal 
of  4-Amtoodlpbenyl  from  the  work  en¬ 
vironment. 

(8)  **Bmergency**  means  an  unfore¬ 
seen  circumstance  or  set  of  clrcum- 
stances  resulUng  In  the  release  of  4- 
Amlnodlphenyl  w^Uch  may  result  In  ex¬ 
posure  to  or  contact  with  4-Amtoodl- 
phenyL 

(9)  **ExtemaI  envlronDient“  means 
any  environment  external  to  regulated 
and  nonregulated  areas. 

(10)  “Iscdated  systMn“  means  a  folly 
enclosed  structure  other  than  the  vessel 
of  containment  of  4-AmtoodlphenyI. 
which  Is  Impervious  to  the  passage  of 
4-Amlnodtplienyt  and  wtoch  would  pre¬ 
vent  the  entry  of  4-Aminodlpheny1  Into 
regulated  areas,  nonregulated  areaa.  or 
the  external  envlroanient.  should  leakage 
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or  spillage  from  the  vessel  of  contain-  upon  each  exit  from  the  regulated  areas, 
ooent  occur.  close  to  the  point  of  exit  and  before  en- 

<11)  **lAborator7  type  hood"  Is  a  de-  gaging  In  other  activities, 
rice  mclosed  on  three  slda  and  the  top  <3>  Open  vessel  system  operations, 
and  bottom,  designed  and  maintained  Open  vessel  system  operations  as  defined 

so  as  to  draw  air  Inward  at  an  average  In  paragraph  (b)  (13)  of  this  section  are 
linear  face  velocity  of  ISO  feet  per  minute  prohibited. 

with  a  minimum  of  125  feet  per  minute:  (4>  Transfer  from  a  closed  system, 

designed,  constructed,  and  maintained  charyino  or  discharginff  point  operations. 
in  such  a  way  that  an  operation  Involv-  or  otherwise  opening  a  closed  system.  In 
ing  4-Amlnodlphenyl  within  the  hood  operations  Involving  '^laboratory  type 
does  not  require  the  Insertion  of  any  hoods,"  or  In  locations  where  4-Amlnckll- 
portion  of  any  employee's  body  other  phenyl  is  contained  In  an  otherwise 
than  his  hands  and  arms.  "closed  system.**  but  Is  transferred, 

(13)  "Nonregulated  area**  means  any  charged,  or  discharged  Into  other  nor-^ 
area  under  the  control  of  the  employer  mally  closed  containers,  the  provisions 
where  entry  and  exit  Is  neither  restricted  of  Uils  subparagraph  shall  apply.  (1) 
nor  controlled.  Access  shall  be  restricted  to  authorised 

(13)  "Open-vessel  system**  means  an  employees  only; 

operation  Involving  4-Amlnodlphenyl  In  (11)  Each  operation  shall  be  provided 
an  open  vessel,  which  Is  not  In  an  Isolated  with  continuous  local  exhaust  ventllaUon 

system,  a  laboratory  type  hood,  nor  In  so  that  air  movement  Is  always  from 

any  other  system  affording  equivalent  ordinary  work  areas  to  the  operation.  Ex¬ 
protection  against  the  entry  of  4- Amino-  haust  air  sliall  not  be  discharged  to  regu- 

dlphenyl  into  regulated  areas,  nonreg-  lated  areas,  nonregulateo  areas  or  the 

ulated  areas,  or  the  external  environ-  external  envlnmment  unless  deccmtam- 

ment.  irated.  Clean  makeup  air  shall  be  Intro- 

(14)  "Protective  clothing"  means  duced  In  sufficient  volume  to  maintain 

clothing  designed  to  protect  an  employee  the  correct  operation  of  the  local  exhaust 

against  contact  with  or  exposure  to  4-  system. 

Amlnodlphenyl.  (Ill)  Employees  shall  be  provided  with, 

(15)  "Regulated  area**  means  an  area  and  required  to  wear,  clean,  full  body 

where  entry  and  exit  Is  restricted  and  protective  clothing  (smoclu,  coveralls,  or 

controlled.  long-sleeved  shirt  and  pants),  shoe 

(c)  Re<iuirements  for  areas  contain^  covers  and  gloves  prior  to  entering  the 
ing  4-Aminodiphenyl.  A  regulated  area  regulated  area. 

shall  be  established  by  an  employer  where  dv)  Employees  engaged  In  4-Amtno- 
4 -Amlnodlphenyl  is  manufactured,  proc-  diphenyl  handling  operations  shall  be 

essed,  used,  repackaged,  released,  han-  provided  with  and  required  to  wear  and 

died  or  stored.  All  such  areas  shall  be  uoe  a  half-face,  filter-type  respirator  for 

controlled  in  accordance  with  the  re-  dusts,  mists,  and  fumes,  in  accordance 

quirements  for  the  following  category  ^th  {  1910.134.  A  respirator  affording 

or  categories  describing  the  operation  higher  levels  of  protection  may  be  sub¬ 
involved:  (1)  Isolated  systems.  Employ-  stltuted. 

ees  working  with  4-Amlnodlphenyl  with-  (▼>  Prior  to  each  exit  from  a  regulated 
In  an  Isolated  system,  such  as  a  "glove  area,  employees  shall  be  required  to  re¬ 
box'  shall  wash  their  hands  and  arms  move  and  leave  protective  clothing  and 

upon  completion  of  the  assigned  task  and  equipment  at  the  point  of  exit  and  at  the 

before  engaging  in  other  activities  not  last  exit  of  the  day.  to  place  used  clothing 

associated  with  the  isolated  system.  and  equipment  in  impervious  containers 

(3)  Closed  system  operation.  Within  at  the  point  of  exit  for  purposes  of  de¬ 
regulated  areas  where  4-Amlnodlphenyl  contamination  or  disposal.  The  contents 
is  stored  in  sealed  containers,  or  con-  of  such  impervious  containers  shall  be 
rained  in  a  closed  system,  including  pip-  Identified,  as  required  under  paragraphs 
Ing  systems,  with  any  sample  ports  or  (e)(3).  (3).  and  (4)  of  this  section, 
openings  closed  while  4<*AininodlphenyI  (vl)  Employees  shall  be  required  to 
Is  contained  wlUiln:  (1)  Access  sl^l  be  wash  hands,  forearms,  face  and  neck  on 

restricted  to  authorised  employees  only ;  each  exit  from  the  related  area,  close 

(11)  Employees  shall  be  required  to  to  the  point  of  exit,  and  before  engaging 

wash  hands,  forearms,  face  and  neck  In  other  activities. 
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(vii)  Employees  shall  be  required  to  dv)  Where  an  employee  has  a  known 
shower  after  the  last  exit  of  the  d^.  contact  with  4-Amlnodlphenyl  such  on- 
(vlU)  Drinking  fountains  are  pro-  ployee  shall  be  required  to  showv  as  soon 
hiblted  in  the  regulated  sren.  as  possible,  unless  contraindicated  by 

(5)  Maintenance  and  decontamina-  physical  injuries. 
tion  activities.  In  cleanup  of  loiks  or  (v)  An  Incident  report  on  the  emer- 
spills,  maintenance  or  rei^r  operatl<ms  gency  shall  be  reported  as  provided  In 
on  contaminated  systems  or  equipment,  parapwph  (f)(3>  of  this  section, 
where  direct  ccmtact  with  4-Ainlnodi-  (3)  Hygiene  facilities  and  praetiees. 
phenyl  could  result,  each  authorized  em-  (1>  Storage  or  ccmsumptlon  of  food,  stor- 
ployee  entering  that  area  shall;  (1)  Be  or  use  of  containers  of  beverages, 

provided  with  and  required  to  wear  storage  or  appUcatton  of  cosmetics, 

clean,  impervious  garments,  induding  smoking,  storage  of  smoking  materl^ 

gloves,  boots  and  contlnuous-alr  suiH>Ued  tobacco  products  or  other  products  for 

hood  in  accordance  with  1 1910.134.  chewing,  or  the  chewing  of  such  prod- 

(il)  Be  diicontaminated  before  remov-  acts,  are  prohibited  In  regulated  areas, 

ing  the  protective  garments  and  hood;  (11)  Where  employees  are  required  by 
(ill)  Be  required  to  shower  upon  re-  this  section  to  wash,  washing  facilities 
moving  the  protective  garments  and  4hall  be  provided  to  accordance  with 
-hood.  11910.141(d)(1)  and  (2X11)  through 

(d)  Qfj^al  regelated  area  require^  (vil). 

Smployee  ULenUfleation.  A  (ill)  Where  employees  are  required  by 
daily  romr  of  employees  entering  regu-  this  section  to  shower,  shower  facilities 
lated  areas  shall  be  established  and  shall  be  provided  to  accordance  with 
maintained.  The  rosters,  or  a  summary  1 1910.141(d)(3). 
of  the  rosters,  nhan  be  retained  for  a  Where  employees  wear  protective 

period  of  20  years.  The  rosters  and/or  Nothing  and  equipment  clean  change 

summaries  kHah  be  provided  upon  re-  be  provided,  to  accordance 

quest  to  authorized  represenuuves  of  11910.141(e).  for  the  number  of 

the  Assistant  Secretary  and  the  Director.  employees  required  to  change 

In  the  event  that  the  employer  oeatet  clothes. 

business  without  a  successor  rosters  Where  toilets  are  to  regulated 

be  forw^ed  by  registered  maU  to  the  toilets  ahaU  be  in  a  separate 

Direct^  roOTL 

(3)  emergencies.  In  an  emergency  Contamination  control.  (1)  Regu- 

immedlate  measures  including  but  not  areas,  except  for  outdoor  systems, 

limited  to.  the  requiremenU  of  subdivl-  ^  maintained  under  pressure  nega- 

slons  (|).  (ii).  (ili)  (iv>  and  <v)  of  this  respect  to  nonregulated  areas, 

subparagraph  shall  be  Implemented  (1)  exhaust  ventilation  may  be  used 

The  potentially  affected  area  shall  be  ^  satisfy  this  requirement  Clean 
evacuated  as  soon  as  the  emergency  has  °iakeup  air  to  equal  voliune  shall  replace 
been  determined  air  removed. 

(II)  Hazardous  conditions  created  by  ^  equipment,  material,  or  other 

the  emergency  shall  be  eliminated  axul  taken  into  or  removed  from  a  regu- 

the  potentially  affected  area  «h*ii  be  ^  so  to  a  manner 

decontaminated  prior  to  the  resumption  contamlnatton  to 

of  normal  operations.  nonregulated  areas  or  the  external 

(III)  Special  medical  surveillance  by  a  environment. 

physician  shall  be  Instituted  within  24  Decontamination  procedures  shall 

hours  for  employees  present  to  the  po-  **  established  and  Implemented  to  re- 
tentlally  affected  area  at  the  time  of  the  4-Aminodiphenyl  from  the  surfaces 

emergency.  A  report  of  the  medical  sur-  ^  materials,  equipment  and  the  decon- 
velllance  and  any  treatment  «hAH  be  taimnatlon  facility. 

Included  to  the  incident  report,  to  ac-  sweeping  and  dry  mopping 

cordance  with  paragraph  (f)  (3)*  of  ***<«  prohibited. 

section. 


i  1910.1011  THla  29  labor 


(e)  Signs,  information  and  training — 

(1)  Signs,  (i)  Entrances  to  regulated 
areas  shall  be  posted  with  signs  bearing 
the  legend: 

CAiicxa-StrspiCT  Aonrr 
AuTROiizsi)  PnsomcxL  Oiftr 

(11)  Entrancea  to  regulated  areas  con¬ 
taining  operations  covered  to  paragraph 
<c)  (9)  of  this  section  shall  be  posted  with 
signs  besLTlng  the  legend: 

CAHcxa-SusPtCT  Agent  Expoeto  nr 
This  Aasa 

iMPitvions  Suit  Ihcludzho  Olovks, 
Boots,  aho  Air-Bopplxxd  Hood  Rb- 
QUiin  AT  All  Tmxs 

ATTTROaiZXD 'PtlSONHXL  OlfLT 
(lii)  Apprc^rlate  signs  and  instruc¬ 
tions  shall  be  posted  at  the  entrance  to. 
and  exit  from,  regulated  areas,  informing 
employees  of  the  procedures  that  must 
be  followed  In  entering  and  leaving  a 
regulated  area. 

(3)  ConUUner  contents  identification. 
(i)  Containers  of  4-Ainlnodlpbenyl  and 
containers  required  under  paragraphs 
(c)(4)(t)  and  (c)  (6)  (vU)  (b).  and  (e) 
(6)(viU)(b)  of  this  section  which  are 
accessible  only  to.  and  handled  only  by. 
authorized  employees,  or  by  other  on- 
ployees  trained  In  acco^ance  with  sub- 
paragraph  (5)  of  this  paragraph,  may 
have  contents  identification  limited  to  a 
generic  or  proprietary  name,  or  other 
proprietary  Identification,  of  the  carcino¬ 
gen  and  percent. 

(11)  Containers  of  4-Anilnodlphenyl 
and  containers  required  under  para¬ 
graphs  (c)(4><v).  (c>(6)(vii)(b).  and 

(c)  (6)  (vlli)  (b)  of  this  section  which  are 
accessible  to.  or  handled  by.  employees 
othpr  than  authorized  employees  or  em¬ 
ployees  trained  In  accordance  with  sub- 
paragraph  (5)  of  this  paragraph  shall 
have  contents  identification  which  In¬ 
cludes  the  full  chemical  name  and  Chem¬ 
ical  Abstracts  Service  Registry  number 
as  listed  in  paragraph  (aXl)  of  this 
section. 

(Ut)  Containers  shall  have  the  warn¬ 
ing  words  "CANCER-SUSPECT  AGENT" 
displayed  immediately  under  or  adjacent 
to  the  contents  Identification. 

(lv>  Containers  which  have  4-Aminodi¬ 
phenyl  contents  with  corrosive  or  irri¬ 
tating  properties  shall  have  label  state¬ 
ments  warning  of  such  hazards,  noting, 
if  appropriate,  particularly  sensitive  or 
affected  portions  of  the  bo^. 


(3)  Lettering.  Lettering  on  signs  and 
instructions  required  by  subparagraph 
(1)  ahaU  be  a  minimum  letter  height  of 
2  inches.  Labels  on  containers  required 
under  this  section  shall  not  be  less  than 
H  the  size  of  the  largest  lettering  on  the 
package,  and  not  less  than  8  point  type  In 
any  Instance:  Provided.  That  no  such  re¬ 
quired  lettering  need  be  more  than  1  Inch 
to  height. 

(4)  Prohibited  statements.  No  state¬ 
ment  shall  appear  on  or  near  any  re¬ 
quired  sign,  label,  or  instruction  which 
contradicts  or  detracts  from  the  effect  of 
any  required  warning,  information  or 
instruction. 

(5)  Training  and  indoctrination,  (i) 
Each  employee  prior  to  being  authorized 
to  enter  a  regulated  area,  shall  r«>ceive 
including,  but  not  necessarily  limited  to: 
a  training  and  indoctrination  program 

(a)  The  nature  of  the  carcinogenic  haz¬ 
ards  of  4-Ainlnodi^enyl,  including  local 
and  systemic  toxicity; 

(b)  The  specific  nature  of  the  opera¬ 
tion  involving  4-Aminodlphenyl  which 
could  result  In  exposure; 

(e)  The  purpose  for  and  application  of 
the  medical  surveillance  program.  In¬ 
cluding.  as  appropriate,  methods  of  self- 
examination: 

(d)  The  purpose  for  and  application  of 
decontamination  practices  and  purposes; 

(e)  The  purpose  for  and  significance 
of  emergency  practices  and  procedures; 

(/)  The  employee’s  specific  role  to 
emergency  procedures^ _ 

(g)  Specific  InfonnattoD  to  aid  the 
employee  In  recognition  and  evaluation 
of  conditions  and  situations  which  may 
result  In  the  release  of  4-Amlnodiphenyl; 

(A)  The  purpose  for  and  application  of 
specific  first  aid  procedures  and  practices: 

(i)  A  review  of  this  section  at  the  em¬ 
ployee's  first  training  and  indoctrina¬ 
tion  program  and  annually  thereafter. 

(ii)  Specific  emergency  procedures 
shall  be  prescribed,  and  posted,  and  em¬ 
ployees  shall  be  familiarized  with  their 
terms,  and  rehearsed  in  this  application. 

(Ill)  All  materials  relating  to  the  pro¬ 
gram  shall  be  provided  upon  request  to 
authorized  representatives  of  the  Assist¬ 
ant  Secretary  and  the  Director. 


(f>  Reports — (1)  Operations.  Not 
later  than  March  1.  1974.  the  informa¬ 
tion  required  in  subdivisions  (1).  (11). 

(Ill),  and  (Iv)  of  this  subparagraph  sbaU 
be  reported  in  writing  to  the  nearest 
OSHA  Area  Director.  Any  changes  to 
such  information  shall  be  similarly  re¬ 
ported  In  writing  within  15  calendar  days 
of  such  change,  (i)  A  brief  description 
and  In-plant  location  of  the  area(s)  reg¬ 
ulated  and  the  address  of  each  regulated 
area. 

(ii)  The  name (8 >  and  other  identify¬ 
ing  information  as  to  the  presence  of  4- 
Aminodiphenyl  in  each  regulated  area; 

(ill)  The  number  of  employees  in  each 
regulated  area,  during  normal  operations 
including  maintenance  activities:  and 

(tv)  The  manner  In  which  4-Amtno- 
diphenyl  is  present  In  each  regulated 
area:  eg.  whether  It  Is  manufactured, 
processed,  used,  repackaged,  released, 
stored,  or  otherwise  handled. 

(2)  Incidents.  Incidents  which  result 
in  the  release  of  4-AmlnodJphenyI  Into 
any  area  where  employees  may  be  po¬ 
tentially  exposed  shall  be  reported  to 
accordance  with  this  subparagraph.  (1)  A 
report  of  the  occurrence  of  the  incident 
and  the  facts  obtainable  at  that  time  in¬ 
cluding  a  report  on  any  medical  treat¬ 
ment  of  affected  employees  shall  be  made 
within  24  hours  to  the  nearest  OSHA 
Area  Director 

(11)  A  written  report  shall  be  filed  with 
the  neare.st  OSHA  Area  Director  within 
15  calendar  days  thereafter  and  sh  til  In¬ 
clude:  (a)  A  specification  of  the  amount 
of  material  released,  the  amount  of  time 
involved,  and  an  explanation  of  the 
procedure  used  in  determining  this 
figure:  _ _ 

(b)  A  description  of  the  area  involved, 
and  the  extent  of  known  and  possible 
employee  exposure  and  area  contamina¬ 
tion;  and 

(c)  A  report  of  any  medical  treatment 
of  affected  employees,  and  any  medical 
surveillance  program  Implemented:  and 

(d)  An  analysis  of  the  circumstances 

of  the  incident,  end  measures  or 

to  be  taken,  with  specific  completion 
dates,  to  avoid  further  similar  releases. 


(g)  M^ical  surveillance.  At  no  cost  to 
the  employee,  a  program  of  medical  sur¬ 
veillance  shall  be  established  and  im¬ 
plemented  for  employees  considered  for 
assignment  to  enter  regulated  areas,  and 
for  authorized  emirioyees.  ( 1 )  Examina¬ 
tions.  (D  Before  an  emptoyec  Is  asslamed 
to  enter  a  regulated  area  a  nrtasrign- 
ment  physical  exsmnlnatlon  by  a  physi¬ 
cian  shall  be  provided.  The  examination 
shall  Include  the  personal  history  of  the 
emplovee.  famllv  and  occupational  back¬ 
ground.  Including  genetic  and  environ¬ 
mental  factors. 

(11)  Authorized  emploveea  shall  be 
provided  periodic  physical  examinations, 
not  less  often  than  annuaHy.  following 
the  preasslgninent  examination. 

(ill)  In  all  physical  examinations,  the 
examining  physician  shall  consider 
whether  there  exi.st  conditions  of  In¬ 
creased  risk,  including  reduced  immuno¬ 
logical  competence,  those  undergoing 
treatment  with  steroids  or  cytotoxic 
agents,  pregnancy  and  cigarette  smoking. 

(2)  Records.  (|)  Employers  of  employ¬ 
ees  examined  pursuant  to  this  paragraph 
shall  cause  to  be  maintained  complete 
and  accurate  records  of  all  such  medical 
examinations.  Records  shall  be  main¬ 
tained  for  the  duration  of  the  employee’s 
employment.  Upon  termination  of  the 
employee's  employment.  Including  retire¬ 
ment  or  death,  or  in  the  event  that  *he 
employer  ceases  business  without  a  suc¬ 
cessor.  records,  or  notarized  true  copies 
thereof,  shall  be  forwarded  by  registered 
mail  to  the  Director. 

(11)  Records  required  by  this  para¬ 
graph  shall  be  provided  upon  request  to 
authorized  representatives  of  the  Assist¬ 
ant  Secretary  or  the  Director;  and  upon 
request  of  an  employee  or  former  em¬ 
ployee.  to  a  physician  designated  by  the 
employee  or  to  a  new  employer. 

dll)  Any  physician  who  conducts  a 
medical  examination  required  by  this 
paragntph  shall  furnish  to  the  employer 
a  statement  of  the  employee's  suitability 
for  employment  in  the  specific  exposure 
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§  1910.1012  Ethyl<^^tmine. 

(а)  Scop^  and  appltcotton.  O)  "nite 
section  applies  to  any  area  In  wbicb 
BXhylenelmlne.  Chemical  Abstracts  Serv¬ 
ice  Reirtstry  Number  151564  Is  manu¬ 
factured.  processed,  repackaged,  released, 
handled,  or  stored,  but  shall  not  apply 
to  trans-shipment  hi  sealed  containers, 
except  for  the  labeling  requlremenU 
under  paragraphs  (e)(2),  (3),  and  (4) 
of  this  section. 

(2>  'Hits  section  shall  not  apply  to 
solid  or  liquid  mixtures  containing  less 
than  10  percent  by  weight  or  volume  of 
Ethylenelmlne. 

(b>  DeAmtion$.  For  the  purposes  of 
this  section;  (1>  ** Absolute  filter'’  Is  one 
capable  of  retaining  99  97  percent  of  a 
mono  disperse  aerosol  of  fl.3  «m  particles. 

(2)  “Authorised  employee"  means  an 
employee  whose  duties  require  him  to  be 
In  the  regulated  area  and  who  has  been 
specifically  assigned  by  the  employer. 

(3)  “Clean  change  room"  means  a 
room  where  employees  put  on  clean 
clothlna  and/or  protective  <»aulpment  In 
an  environment  free  of  Ethylenelmlne. 
The  clean  change  room  shall  be  con¬ 
tiguous  to  and  have  an  entry  from  a 
shower  room,  when  the  shower  room 
facilities  are  otherwise  required  In  this 
section. 

(4)  “Closed  svstem"  means  an  opera¬ 
tion  Involving  Ethylenelmlne  where  con¬ 
tainment  prevents  the  release  of  Ethyl- 
eneimine  Into  regulated  areas,  non- 
reaulated  areas,  or  the  external  environ¬ 
ment. 

(5)  “Decontamination"  means  the  In¬ 
activation  of  Ethylenelmlne  or  its  safe 
disposal. 

(б)  “Director”  means  the  Director. 
National  Institute  for  Occupatkmal 
Safety  and  Health,  or  any  person  di¬ 
rected  by  him  or  the  Secretary  of  Health. 
Education,  and  Welfare  to  act  for  the 
Director 

(7)  “Disposal"  means  the  safe  removal 
of  Ethylenelmlne  from  the  work  oivlron- 
ment. 

(8)  “Emergency"  means  an  unfore¬ 
seen  circumstance  or  set  of  dreum- 
st'inces  resulting  in  the  release  of 
Ethvleneimlne  which  may  result  in  ex¬ 
posure  to  or  contact  with  Ethvleneimlne. 

(9)  “External  environment"  means 
any  environment  external  to  regulated 
and  nonregulated  areas. 


<10)  “lacdated  system"  means  a  fully 
enclosed  structure  other  than  the  vessel 
of  cemtainment  of  Ethylenelmlne.  which 
Is  Impervious  to  the  passage  of  Ethyl- 
enelmlne.  and  which  would  prevent  the 
entry  of  Ethjrloelmiiie  Into  regulated 
areas,  nonregulated  areas,  or  the  external 
environment,  should  leakage  or  spillage 
from  the  venel  of  containment  occur. 

<11)  ‘Xaboratory  type  hood"  Is  a  de¬ 
vice  enclosed  on  three  sides  and  the  top 
and  bottom,  designed  and  maintained  so 
as  to  draw  air  Inward  at  an  average 
linear  face  velocity  of  150  feet  per  min¬ 
ute  with  a  minimum  of  125  feet  per  min¬ 
ute;  designed,  constructed,  and  main¬ 
tained  in  such  a  way  that  an  operation 
Involving  Ethyleneiinine  within  the  hood 
does  not  require  the  tnsertloo  of  any  por¬ 
tion  of  any  employee's  body  other 
his  hands  and  arms. 

(12)  “Nonregulated  area"  means  any 
area  under  the  control  of  the  employer 
where  entry  and  exit  is  neither  restricted 
nor  controlled. 

(13)  “Open-veasd  system"  in#^n«  an 
operation  involving  Ethyl^lmine  in  an 
open  vessel,  wtdeh  Is  not  in  an  Isolated 
system,  a  laboratory  type  hood,  nor  In 
any  other  system  affording  equivalent 
protection  against  the  entry  of  Bthylene- 
imine  Into  regulated  areas,  nonregulated 
areas,  or  the  external  environmait. 

(14)  “Protective  clothing" 
clothing  designed  to  protect  an  mployee 
against  contact  with  or  exposure  to  Eth- 
ylenelmine. 

(15)  "Regulated  area"  means  an  area 
where  entry  and  exit  is  restricted  and 
controlled. 

(c)  Reovirements  /or  areas  containing 
Ethgleneimine  A  regulated  area  be 
eststoUshed  by  an  employer  where  E^thyl- 
enetmine  is  manufactured,  processed, 
used,  repackaged,  released,  handled  or 
stored.  All  such  areas  shall  be  controls 
In  accordance  with  the  requirements  for 
the  following  category  or  categories  de¬ 
scribing  the  operation  Involved:  (1)  /so- 
lated  tysfems.  Employees  working  with 
Ethylenelmlne  within  an  Isolated  systox 
such  as  a  “glove  box"  shall  wash  their 
hands  and  arms  upon  comt^eClon  of  Ux 
assigned  ta^  and  before  engaging  In 
other  activities  not  associated  with  the 
Isolated  system. 

(2)  Closed  tpstem  operation.  Within 
regulated  areas  where  Eili^tenelmlne  is 
stored  In  sealed  container;  contained 
In  a  closed  system.  Including  plplns  sys¬ 
tems.  with  any  sample  ports  or  openings 
closed  while  Ethylenelmlne  is  contained 


within:  Access  shall  be  restricted  to  au¬ 
thorised  employees  only. 

(3)  Open  vessel  sgstem  operations. 
Open  vessel  system  operations  as  defined 
in  paragraph  (b)  (13)  of  this  section  arc 
prohibited. 

(4)  Transfer  from  m  closed  system. 
char0$ig  or  discharging  po^  operations, 
or  otherwise  opening  a  closed  sgstem.  In 
operations  Involving  “laboratory  type 
hoods."  or  In  locations  where  Ethylenel¬ 
mlne  Is  contained  In  an  otherwise  “closed 
syst^n."  but  Is  transferred,  charged,  or 
discharged  into  other  normally  closed 
containers,  the  provlsUms  of  this  subpar¬ 
agraph  shall  Apply.  (1)  Access  shall  be 
restricted  to  authorised  employees  only; 

(ii)  Each  (HMraUon  shall  be  provided 
with  continuous  local  exhaust  ventila¬ 
tion  so  that  air  movement  Is  always  frcun 
ordinary  work  areas  to  the  operation. 
Exhaust  air  shall  not  be  discharged  to 
regulated  areas,  nonregulated  areas  or 
the  external  environmrat  unless  decon¬ 
taminated.  Clean  makeup  air  shall  be  in¬ 
troduced  In  sufficient  volume  to  main¬ 
tain  the  correct  operatkm  of  the  local 
exhaust  system. 

(Ui)  Employees  shall  be  provided  with, 
and  required  to  wear,  clean,  full  body 
protective  clothing  (smocks,  coveralls, 
or  long-sleeved  shirt  and  pants),  and 
gloves  prior  to  entering  the  regulated 
area. 

(Iv)  Employees  engaged  In  Ethylenei- 
mlne  handling  operations  shall  be  pro¬ 
vided  with  and  required  to  wear  and  use 
a  full-face,  supplied  air  respirator,  M  the 
continuous  flow  or  pressure -demand  type, 
In  accordance  with  1 1910.134. 

(V)  Prior  to  each  exit  from  a  regulated 
area  employees  shall  be  required  to  re¬ 
move  and  leave  protective  clothing  and 
equipment  at  the  point  of  exit  and  at 
the  last  exit  of  the  day,  to  place  used 
clothing  and  equipment  In  impervious 
containers  at  the  point  of  exit  for  pur¬ 
poses  of  decontamlnatlMi  or  disposal. 
The  contents  of  such  impervious  con¬ 
tainers  shall  be  Identified,  as  required 
under  imragraphs  (e)(3).  (3),  ai^  (4) 
of  this  section. 

(Vi)  Drinking  fountains  are  prohibited 
in  the  r^ulated  area. 

(5)  Maintenance  and  decontamination 
activities.  In  cleanup  bf  leaks  or  spills, 
maintenance  or  repair  operations  on 
contaminated  systmns  or  equipment, 
where  direct  contact  with  Ethylenelmlne 
could  result,  each  authorised  employee 
entering  that  area  shall:  (1)  Be  provided 
with  and  required  to  wear  clean.  Im¬ 


pervious  garments,  including  gloves, 
boots  and  continuous-air  supplied  hood 
in  accordance  with  I  1910.134. 

(II)  Be  decontaminated  before  remov¬ 
ing  the  protective  garments  and  hood; 

(III)  Be  required  to  shower  upon  re¬ 

moving  the  protective  garments  and 
hood. _ 

(d)  Ogyral  regulated  area  reqvire- 
menfs.— Q)  Employee  identification.  A 
dally  roster  of  employees  entering  regu¬ 
lated  areas  shall  be  established  and 
maintained.  The  rosters  or  a  summary 
of  the  rosters,  shall  be  retained  for  a 
period  of  20  years.  Tlje  rosters  and/or 
summaries  shall  be  provided  upon  re¬ 
quest  to  authorized  represents tlves  of  the 
Assistant  Secretary  and  the  Director.  In 
the  event  that  the  employer  ceases  busi¬ 
ness  without  a  successor  rosters  shall 
be  for^^^ed  by  registered  mall  to  the 
Directs 

(2)  Emergencies  In  an  emergency, 
immediate  measures  Including,  but  not 
limited  to.  the  requirements  of  subdivi¬ 
sions  (i).  (il).  (ill),  (tv),  and  <v>  of  this 
subparagraph  shall  be  Implement^.  (1) 
The  potentially  affected  ares  shall  be 
evacuated  as  soon  as  the  emergency  has 
been  determined 

(li)  Bazardous  ccmdltlons  created  by 
the  emergency  shall  be  eliminated  and 
the  potentially  affected  area  shall  be  de¬ 
contaminated  prior  to  the  resumptloii  of 
normal  operaUons. 

(ill)  Special  medical  aurveUlance  by  a 
phjnddan  shall  be  Instituted  arlthln  34 
hours  for  employees  preaent  in  the  po¬ 
tentially  affected  area  at  the  time  of  the 
emergency.  A  report  of  the  medical  sur- 
vrillance  and  any  treatment  shall  be  In¬ 
cluded  In  the  Incident* report.  In  ac¬ 
cordance  with  paragraph  (0(3)  of  this 
section. 

(Iv)  Where  an  employee  has  a  known 
contact  with  Ethylenelmine.  such  em¬ 
ployee  shall  be  required  to  shower  as 
soon  as  possible,  oziless  contraindicated 
1^  physl^  Injuries. 

(▼)  An  Incident  report  on  the  mner- 
gency  shaU  be  reported  as  provided  In 
paragraph  (f)  (3)  of  this  seettan. 

(vl)  Emergency  deluge  showers  and 
eyewash  fountains  supplied  with  run¬ 
ning  potable  water  shall  be  located  near, 
within  sight  of.  and  on  the  same  level 
with  locations  where  a  direct  exposure 
of  Ethylenelmlne  would  be  most  likely 
as  a  reinilt  of  equipment  laflure,  or  im¬ 
proper  work  practice.  _ 
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(3)  Hpgiene  faefUties  and  practices- 

(1)  Storage  or  consumption  of  food,  stor¬ 
age  or  use  of  containers  of  beverages, 
storage  or  apcdicatlon  of  cosmetics,  anok- 
Ing.  storage  cd  smoking  materials,  tobacco 
mnducts  or  other  products  for  chewing, 
or  the  chewing  of  such  products,  are  pro¬ 
hibited  In  regulated  areas. 

(U)  Wboe  employees  wear  protective 
clothing  and  equipment  clean  change 
rooms  Shan  be  provided,  tn  aeccndance 
with  1 1910.141  (e>.  for  the  number  of 
such  employees  lequlied  to  change 
clothes. 

(tU)  Where  toilets  are  tn  regulated 
areas,  such  toilets  shaD  be  In  a  separate 
room. 

(tv)  Where  employees  are  required  by 
this  sectlcm  to  wash,  washing  faculties 
shall  be  provided  in  accordance  with 
1 1910.141(d)  (1>  and  (2)(U>  through 
(vU). 

(V)  Where  employees  are  required  by 
this  sectloQ  to  dtower.  shower  facfllttes 
Shan  be  provided  In  accordance  with 
1 1910.141<d)(S). 

(4)  Contamiaafion  control.  (1)  Reg¬ 
ulated  areas,  except  for  outdoor  ssrstems. 
than  be  maintained  under  pressure  nega¬ 
tive  with  reject  to  nonroKulated  areas. 
Local  exhaust  ventilation  may  be  used 
to  satisfy  this  requirement.  Clean  make¬ 
up  air  In  equal  volume  replace  air 
removed. 

<tt)  Any  equlpnient.  material,  or  other 
Item  taken  Into  w  removed  from  a  reg¬ 
ulated  area  shaU  be  done  ao  in  a  manner 
that  does  not  cause  contamination  In 
nonregulated  areas  or  the  external  en¬ 
vironment. 

(Ill)  Decontamlnaticm  prooedures 
be  established  and  Implemented  to  re¬ 
move  Ethylenelmine  from  the  surfaces  of 
materials,  equipoient  and  the  deaxitam- 
Inattoo  facility 

(e)  fflpnt.  information  and  training. — 
(I)  Slpiu.  (1)  Entrances  to  regulated 
areas  ^baU  be  posted  with  signs  bearing 
the  legend: 

CsiNm-SnspxcT  Aesar 
AtTTBoanxD  PxtacamL  Owlt 

(tl)  Entrances  to  regulated  areas  eoo- 
talnlng  operations  covered  In  paragraph 
(c)(5)  of  this  section  shaO  be  pasted  with 
signs  bearing  the  legend : 


CsHcn-SusKCT  Aearr  Exroaxs  xv  Thd 
Alia 

iKPxavious  Bun  IvcLvaoro  Olovxs. 

Boon,  SNo  An-SvrrLxsa  Bood  Ra- 

QunsD  AT  All  Tnos 

Autboubes  PxaaoMwn  Owlt 

(lU)  Appropriate  signs  and  Instruc¬ 
tions  shaU  be  posted  at  the  entrance  to. 
and  exit  from,  regulated  areas.  Inform¬ 
ing  employees  of  the  procedures  that 
must  be  foUowed  in  entering  and  leavlni 
a  regulated  area. 

(2)  Container  contents  identi^eation 
(1)  0>ntalDers  of  EthyleneUntne  and 
containers  requl^  under  paragraphe 
(e)(4)(v)  and  (e>(6)(vll>(b>.  and  (c) 
<6)(vlll)(b)  of  this  section  which  are 
accessible  only  to.  and  handled  only  by. 
authorised  empkyees.  or  by  other  em¬ 
ployees  trained  In  accordance  with  sub- 
paragraph  (5)  of  this  paragraph,  may 
have  contents  Identification  limited  to 
a  generic  or  proprietary  name,  or  other 
proprietary  Identificatkm.  of  the  carcino¬ 
gen  and  percent. 

(II)  Containers  oi  Ethyleneimlne  and 
containers  required  under  paragraphs  (c) 
(4)(v>,  (c)(6)(vll)(b),  and  (cxexvlll) 
(b>  of  this  aection  wideb  are  accessible 
to.  or  handled  by  employees  other  than 
authorised  emifioyees  or  employees 
trained  in  accordance  with  subparagraph 
6  of  this  paragraph  diaU  have  contents 
Identification  vrtilch  Jncludes  the  ^fuU 
chemical  name  and  Chemical  Abstracts 
Service  Registry  number  as  listed  In  par¬ 
agraph  (axi)  of  this  section. 

(III)  Containers  shaU  have  the  warn¬ 
ing  words  "CANCER-SUSPBCrr  AGENT" 
displayed  Immediately  under  or  adjacent 
to  the  contents  identlflcatlon. 

(iv)  Containers  which  have  Ethylene- 
imt>M»  contents  with  corrosive  or  irritat¬ 
ing  piopcrttee  thaU  have  label  statements 
warning  of  such  hazards,  noting.  If  ap- 
pnH>riate.  particularly  sensitive  or  af¬ 
fected  portions  of  the  body. 

(3)  Lettering.  Lettering  on  signs  and 
Instructions  required  by  subparagraph 
(1)  of  this  paragraph  shall  be  a  mini¬ 
mum  letter  height  of  2  Inches.  Labels  on 
containers  required  under  this  section 
sluUl  md  be  lees  than  ^  the  size  of  the 
largest  lettering  on  the  package,  and  not 
less  than  8  point  type  tn  any  Instance: 
Provided.  That  no  such  required  letter¬ 
ing  need  be  more  than  1  Inch  in  height. 


i4)  Prohibited  statements.  No  state¬ 
ment  shaU  appear  on  or  near  any  re¬ 
quired  sign,  label,  or  instruction  which 
contradicts  or  detracts  from  the  effect 
of  any  required  warning.  Information  or 
instruction. 

(5)  Training  and  indoctrination.  (1) 
Each  mployee  prior  to  being  authorized 
to  enter  a  regulated  area.  shaU  receive  a 
training  and  Indoctrination  program  In¬ 
cluding.  but  not  necessarily  limited  to: 
(o)  Hie  nature  of  the  carcinogenic  haz¬ 
ards  of  Ethylenelmine.  including  local 
and  systemic  toxicity; 

(b)  The  specific  nature  of  the  oper¬ 
ation  Involving  Ethylenelmlne  which 
could  result  in  exposure; 

(c>  Hie  purpose  for  and  application  of 
the  medical  surveUlance  program.  In¬ 
cluding.  as  appropriate,  methods  of  selN 
examination; 

((f)  The  purpose  for  and  application 
of  decontamination  practices  and  pur¬ 
poses; 

(e)  The  purpose  for  and  significance 
of  tfnergency  practices  and  procedures; 

(/)  Hie  employee's  specific  role  In 
emergency  procedures; 

(g)  Specific  Information  to  aid  the 
employee  In  recognition  and  evaluation 
of  conditions  and  situations  which  may 
result  In  the  release  oi  Ethyleneimlne: 

(A)  The  purpose  for  and  application 
of  specific  first  aid  procedures  and  prac¬ 
tices; 

«)  A  review  of  this  section  at  the  em¬ 
ployee’s  first  training  and  Indoctrina¬ 
tion  program  and  annuaUy  thereafter. 

(11)  Specific  mergency  procedures 
shall  be  prescribed  and  posted,  and  em¬ 
ployees  shaU  be  familiarized  with  their 
terms,  and  rehearsed  in  their  appUcatloi). 

<ltl>  All  materials  relating  to  the  pro¬ 
gram  shall  be  provided  upon  request  to 
authorized  representatives  of  the  Assist¬ 
ant  Secretary  and  the  Director. 

(f)  Reports  ^  (1)  Operations.  Not 
later  than  March  1.  1974.  the  Infonna- 
Uon  required  in  subdivisions  (i),  (11), 
(ill) .  and  (iv)  of  this  subparagraph  shall 
be  reported  In  writing  to  the  nearest 
08HA  Area  INrector.  Any  changes  In 
such  Information  shaU  be  slmllsrly  re¬ 
ported  tn  writing  within  IS  calendar  days 
of  such  change.  (1)  A  brief  description 
and  in-plant  location  of  the  area(8)  reg¬ 
ulated  and  the  address  of  each  regulated 
area; 


(11)  The  name(8)  and  other  Identify¬ 
ing  Information  as  to  the  presence  of 
Ethvleneimlne  In  each  regulated  area: 

(lU)  The  number  of  employees  In  each 
regulated  area,  during  normal  operations 
Including  maintenance  activities:  and 

(Iv)  The  manner  In  which  Ethylene- 
Imlne  Is  present  In  each  regulated  area; 
e  g.  whether  It  Is  manufactured,  proc¬ 
essed.  used,  repackaged,  released,  stored, 
or  otherwise  handled. 

(2)  Incidents.  Incidents  which  result 
In  the  release  of  Ethylenelmine  Into  any 
area  where  employees  may  be  potentially 
exposed  shall  be  reported-  in  accordance 
with  this  subparngraph.  (1)  A  report  of 
the  occurrence  of  the  incident  and  the 
facts  obtainable  at  that  time  Including 
a  report  on  any  medical  treatment  of 
affected  employees  shall  be  made  wlChln 
24  hours  to  the  nearest  08HA  Area 
IMrector. 

(11)  A  written  report  sh‘«U  be  filed  with 
the  nearest  08HA  Area  Director  within 
15  calendar  days  thereafter  and  shall  in¬ 
clude:  (a)  A  w>eclflcation  of  the  amount 
of  material  released,  the  amount  of  time 
Involved,  and  an  explanation  of  the  pro¬ 
cedure  used  tn  determining  this  figure; 

<b)  A  description  of  the  area  involved, 
and  the  extent  of  known  and  possible 
employee  exposure  and  area  contamina¬ 
tion:  and 

(c)  A  report  of  any  medical  treat¬ 
ment  of  affected  employees,  and  any 
medical  surveUlance  program  imple¬ 
mented;  and 

(tf)  An  analysis  of  the  circumstances 
of  the  incident,  and  measures  taken  or  to 
be  taken,  with  specific  completion  dates, 
to  avoid  further  similar  releases. 

(f)  Medical  surveUlance.  At  po  cost  to 
the  employee,  a  program  of  medical  sur¬ 
veillance  ^all  be  established  and  tmple- 
mented  for  emidoyees  considered  for 
assignment  to  enter  regulated  areas,  and 
for  authorized  employees.  (1)  Examina- 
tiofu.  (i)  Before  an  employee  Is  assigned 
to  enter  a  regulated  area,  a  preassign¬ 
ment  physical  examination  by  a  physl- 
^n  shall  be  provided.  The  examination 
shall  Include  the  personal  history  of  the 
employee,  family  and  occupaticmal  back¬ 
ground  including  genetic  and  environ¬ 
mental  factors. 

(il)  Authorized  employees  shall  be 
provided  periodic  physical  examinations, 
not  less  ^ten  than  annually,  fcUlowing 
the  preassignment  examination. 


FEDERAL  REGISTER,  VOL.  42,  NO.  *59 — TUESDAY,  DECEMBER  13,  1977 


RULES  AND  REGULATIONS 


Chapter  XVII — Occuparional  Safety  and  Health  Admin.  ft  1910.1013 


ft  1910.1013 


Title  29  lobof 


(ill)  In  all  phirslcal  examinations,  the 
examining  physician  shall  consider 
whether  there  exist  conditions  of  In* 
creased  risk.  Including  reduced  Immuno* 
logical  competence,  those  undergoing 
treatment  with  steroids  or  cytotoxic 
agents,  pregnancy  and  cigarette  smoking. 

(2)  Records.  (1)  Employers  of  em¬ 
ployees  examined  pursuant  to  this  para¬ 
graph  shall  cause  to  be  maintained  com¬ 
plete  and  accurate  records  of  all  such 
medical  examinations.  Records  shall  be 
maintained  for  the  duration  of  the  em¬ 
ployee’s  employment.  Upon  termination 
of  the  employee’s  employment.  Including 
retirement  or  death,  or  In  the  event  that 
the  employer  ceases  business  without  a 
successor,  records,  or  notarized  true 
copies  thereof,  shall  be  forwarded  by 
registered  mall  to  the  Director. 

(11)  Records  required  by  this  para¬ 
graph  shall  be  provided  upon  request  to 
authorized  representatives  of  the  Assist¬ 
ant  Secretary  or  the  Director;  and  upon 
request  of  an  employee  or  former  em¬ 
ployee,  to  a  physician  designated  by  the 
employee  or  to  a  new  employer. 

(Hi)  Any  physician  who  conducts  a 
medical  examination  required  by  this 
paragraph  shall  furnish  to  the  employer 
a  statement  of  the  employee’s  suitability 
for  employment  in  the  specific  exposure. 
§  1910.1013  befs-PropioUelone. 

(a)  Scope  and  ai>T)licatU>n.  (1)  This 

section  applies  to  any  area  In  which  beta- 
Proplolactone.  Chemical  Abstracts  Serv¬ 
ice  Registry  Number  57578  is  manu¬ 
factured.  processed,  repackaged,  released, 
handled,  or  stored,  but  shall  not  apply 
to  trans-shipment  in  sealed  containers, 
cacept  for  the  labeling  requirements 
under  paragraphs  (e>  (3).  (3).  and  (4> 
of  this  sectlom _ 

(3)  This  section  shall  not  apply  to 
solid  or  Hquid  mixtures  containing  less 
than  1.0  percent  by  welidit  or  volume  of 
beta-Proplolactone. 

(b)  DeAnitUms.  For  the  purposes  of 
this  section;  (1)  ** Absolute  filter"  Is  one 
capable  of  retaining  90.97  percent  of  a 
mono  disperse  aerosol  of  0.3  Mm  particles. 

(3)  "Authorized  employee"  means  an 
employee  whose  dutlee  require  him  to  be 
In  the  regulated  area  and  who  has  been 
spectflcally  assigned  by  the  employer. 


(3)  "CHean  change  room"  means  a 
room  where  employees  put  on  clean 
clothing  and/or  protective  equipment  In 
an  environment  free  of  beta-Proplo- 
lactone.  The  clean  change  room  shall  be 
contiguous  to  and  have  an  entry  from  a 
shower  room,  when  the  shower  room 
facilities  are  otherwise  required  in  this 
section. 

(4)  "Closed  system"  means  an  opera- 
tlcm  involving  beta-ProploIactone  where 
containment  prevents  the  release  of  beta- 
Proplolactone  tntoMregulated  areas,  non- 
regulated  areas,  or  the  external  environ¬ 
ment. 

(5)  "Decontamination"  means  the  In¬ 
activation  of  beta-Proplolactone  or  Its 
safe  disposal. 

(6)  "Director"  means  the  Director. 
National  Institute  for  Occupational 
Safety  and  Health,  or  any  person  di¬ 
rected  by  him  or  the  Secretary  of  Health. 
Education,  and  Welfare  to  act  for  the 
Director. 

(7)  "Disposal"  means  the  safe  removal 
of  beta-Proplolactone  from  the  work  en¬ 
vironment. 

(8)  "Emergency"  means  an  unfore¬ 
seen  circumstance  or  set  of  circum¬ 
stances  resulting  in  the  release  of  beta- 
^oplolactone  which  may  result  In  ex¬ 
posure  to  or  contact  with  beta- 
Proplolactone. 

(9)  "External  environment"  means 
any  environment  external  to  regulated 
and  nonregulated  areas. 

(10)  "Isolated  system"  means  a  fully 
enclosed  structure  other  than  the  vessel 
of  ccQtalnment  of  beta-Proplolactone. 
which  is  Impervious  to  the  passage  of 
beta-Proplolactone.  and  which  would 
prevent  the  entry  of  beta-Proplolactone 
into  regulated  areas,  nonregulated  areas, 
or  the  external  environment,  should 
leakage  or  spillage  from  the  vessel  of 
containment  occur. 

(11)  "Laboratory  type  hood"  Is  a  de¬ 

vice  enclosed  on  three  sides  and  the  top 
and  bottom,  designed  and  maintained  so 
jUL  to  draw  air  Inward  at  an  average 
linear  face  velocity  of  150  feet  per  min¬ 
ute  with  a  minimum  of  136  feet  per  min¬ 
ute;  designed,  constnicted.  and  main¬ 
tained  In  such  a  way  that  an  operation 
involving  beta-Proplolactone  w'^hin  the 
hood  does  not  enquire  the  inaeition  of 
any  portion  of  any  employee’s  body  other 
than  his  han(^  and  arms.  _ 


(12)  "Nonregulated  area"  means  any 
area  under  the  control  of  the  employer 
where  entrv  and  exit  is  neither  restricted 
nor  controlled. 

(13)  “Open-vessel  system"  means  an 
operation  Involving  beta-Propiolactone 
in  an  open  vessel,  which  Is  not  in  an  iso¬ 
lated  system,  a  laboratory  type  hood,  nor 
In  any  other  system  affording  equivalent 
protection  against  the  entry  of  beta- 
Propiolactone  Into  regulated  areas,  non¬ 
regulated  areas,  or  the  external  environ¬ 
ment. 

(14)  "Protective  clothing"  means 
clothing  designed  to  protect  an  employee 
against  contact  with  or  exposure  to  beta- 
Propiolactone. 

(15)  "Regulated  area"  means  an  area 
where  entrj-  and  exit  Ls  restricted  and 
controlled. 

(c)  Requirements  for  areas  containing 
beta-Propiolactone  A  regulated  area 
shall  be  established  by  an  employer  where 
beta-Proplolactone  Is  manufactured, 
processed,  used,  repackaged,  released, 
handled  or  stored.  All  such  areas  shall 
be  controlled  In  accordance  with  the  re¬ 
quirements  for  the  following  category  or 
categories  describing  the  operation  In¬ 
volved;  (1)  Isolated  systems.  Employees 
working  with  beta-Proplolactone  within 
an  Isolated  system,  such  as  a  "glove  box” 
shall  wash  their  hands  and  arms  upon 
completion  of  the  assigned  task  and  be¬ 
fore  engaging  in  other  activities  not  asso¬ 
ciated  with  the  Isolated  system. 

(2)  C7o.ted  system  overation.  Within 
regulated  areas  where  beta-Proplolac¬ 
tone  Is  stored  In  sealed  containers,  or 
contained  in  a  closed  system,  including 
piping  systems,  with  any  sample  ports 
or  openings  clased  while  beta-Proplolac¬ 
tone  Is  contained  within.  Access  shall  be 
restricted  to  authorized  employees  only. 

•  3»  Oven  vessel  system  operatUms. 
Open  ves.sel  system  operations  as  defined 
in  paragraph  (b)  (13)  of  this  section  are 
prohibited. 

(4>  Transfer  from  a  closed  system, 
rharffing  or  dischargino  point  operations, 
or  othrriDise  ox>enina  a  dosed  system.  In 
operations  involving  ’laboratory  type 
houds.  or  In  locatlon.s  where  beta- 
Propiolactone  is  contained  in  an  ottw- 
wlse  "closed  system."  but  Is  traiitfmtf 
charged,  or  discharged  Into  other  nor¬ 
mally  closed  containers,  the  provisions  of 
this  subparagraph  shall  apply.  (1)  Access 
shall  be  restricted  to  authorized  employ¬ 
ees  only:  _ _ 


(ID  Each  operation  shall  be  movlded 
with  continuous  local  exhaust  ventU^ 
tion  so  that  air  movement  Is  always 
from  ordinary  work  areas  to  the  opera¬ 
tion.  Exhaust  air  shall  not  be  discharged 
to  regulated  areas,  nonregulated  areas 
or  the  external  environment  unless  de¬ 
contaminated.  Clean  makeup  air  shall 
be  Introduced  In  sufficient  volume  to 
maintain  the  correct  operation  of  the 
local  exhaust  system. 

(iii>  Employees  shall  be  provided  with, 
and  required  to  wear,  clean,  full  body 
protective  clothing  (smocks,  coveralls, 
or  long-sleeved  shirt  and  pants),  shoe 
(x>Ter8  and  gloves  prior  to  entering  the 
regulated  area. 

(Iv)  Employees  engaged  in  beta-Pro¬ 
piolactone  handling  operations  shall  be 
provided  with  and  required  to  wear  and 
use  a  full-face,  supplied  air  respirator, 
of  the  continuous  flow  or  pressure-de¬ 
mand  type,  in  accordance  with  1 1910.134. 

(V)  Prior  to  each  exit  from  a  reaulated 
area,  employees  shall  be  required  to  re¬ 
move  and  leave  protective  clothing  and 
equipment  at  the  point  of  exit  and  at  the 
last  exit  of  the  day.  to  place  used  cloth¬ 
ing  and  equipment  In  Impervious  con¬ 
tainers  at  the  point  of  exit  for  purposes 
of  de(x>Dtamlnation  or  disposal.  The  con¬ 
tents  of  such  Impervious  containers  ^all 
be  Identified,  as  required  under  para¬ 
graphs  (e)(3).  (3).  and  (4)  of  this 
section. 

(vi)  Drinking  fountains  are  prohibited 
In  the  regulated  area. 

(5)  Maintenance  and  decontamina¬ 
tion  activities.  In  cleanup  of  leaks  or 
spills,  maintenance  or  repair  operations 
on  contaminated  systems  or  equipment, 
where  direct  contact  with  beta-Pro^o- 
tactone  could  result  each  authorized  em¬ 
ployee  entering  that  area  shall:  (1)  Be 
provided  with  and  required  to  wear 
clean.  Impervious  garments.  Including 
gloves,  boots  and  contlnuous-^r  supplied 
hood  In  accordance  with  1 1910.134. 

(ID  Be  decontaminated  before  remov¬ 
ing  the  protective  garments  and  hood: 

(ill)  Be  required  to  shower  upon  re¬ 
moving  the  protective  garments  and 

hood. _  _ _ 

(d)  Qgneral  regalaUd  area  require¬ 
ments— fU  Kmplopee  identiftcation.  A 
daily  rofiler  of  employees  entering  reg¬ 
ulated  areas  shall  be  established  and 
maintained.  The  rosters  or  s  summary  of 
the  rosten  sl^  be  retained  fer  a  pe- 
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rtod  of  30  years.  ITie  rosters  and/or  sum¬ 
maries  shall  be  provided  upem  request  to 
authorised  representattves  of  the  As¬ 
sistant  Secretary  and  the  Director.  In  the 
event  that  the  employer  peeaes  Iw^ess 
without  a  successor,  rosters  shsU  be  for- 
v^fijTded  by  registered  msU  to  the  Diree- 


})  Kmerpencie*.  IB  an  emerteney. 
Inunedlate  measure*  ineludlnc,  but  not 
limited  to,  the  requlnmcnts  of  subdlTl- 
sions  (1),  (U).  (iU).  (tT>,  and  <«>  of  this 
subparacraph  ahall  b*  Implemanted.  (I) 
Th*  potentlallT  affected  area  shall  b* 
evacuated  a*  aoon  a*  the  emertency  baa 
been  determined. 

(U)  Hazardous  eondtttoo*  ereated  by 
the  energency  shall  ba  cffmlnated  and 
tbs  potentially  affected  are*  shall  be  de¬ 
contaminated  prior  to  th*  resnmptlon  at 
normal  operations. 

(ill)  Special  medleal  surveOlanoe  by  a 
physician  eball  be  Instituted  wlthbi  24 
hours  for  employees  present  In  the 
potentially  affected  area  at  the  time  of 
the  emergency.  A  report  of  the  medical 
surveillance  and  any  treatment  shall  be 
Included  in  thejnddent  report.  In  eo- 
cordance  with  paragraph  (f)  (2)  of  this 
sectloo. 

(lv>  Where  en  employee  has  a  known 
contact  with  bets-Proptolacton*.  such 
employee  shall  be  requl^  to  shower  as 
soon  as  posslbls.  unless  oontralndlcated 
by  physl^  Injuries. 

<v>  An  taicldent  report  on  the  emer¬ 
gency  chan  be  reported  ae  provided  In 
paragraph  (f)(2)  of  thla  section. 

(vl)  Emergency  delug*  showers  and 
eyewash  fountain*  suppUeo  with  run¬ 
ning  potable  water  shall  be  located  near, 
arltbln  slgbt  of,  and  on  the  same  level 
with  kxmtlon*  where  a  direct  ezposurt  io 
bata-Proplolactone  would  b*  most  likely 
a*  a  result  of  equipment  failure,  or  Im¬ 
proper  work  practice. 

(2)  ffggleae  /oclIUlet  and  practices.  (1) 
Storage  or  consumption  of  food,  storage 
or  u.se  of  containers  of  beveragei,  storage 
or  application  of  eoamettes,  smoking, 
storage  of  smoking  materials,  tobacco 
products  or  other  products  for  chewing, 
or  the  cbcirlng  of  such  products,  are  pro¬ 
hibited  In  regulated  areas. 

(U)  Where  employees  wear  protective 
clothing  and  equipment  clean  changi 
rooms  shall  be  provided.  In  accordanoa 
with  1 1210.141  (e),  tor  Um  number  of 
such  employees  required  to  change 
clothes. 


(Ul)  Where  toilets  are  in  regulated 
areas,  such  toilets  shall  be  In  a  separate 
room. 

(tv)  Where  employees  are  required  by 
this  section  to  wash,  washing  facilities 
shall  be  provided  In  accordance  with 
11210.141(d)(1)  and  (2>(U)  through 
(vU). 


(V)  Where  employees  ere  required  by 
thla  section  to  shower,  shower  facilities 
Shan  be  provided  in  accordance  with 
11210.141(d)  (3). 

(4)  Contamination  control.  (I)  Regu¬ 
lated  areaa,  except  for  outd(x}r  aystema, 
shaU  be  maintained  under  preasure  neg¬ 
ative  with  respect  to  nonregulated  area*. 
Local  exhaust  ventUatlon  may  be  used 
to  satisfy  this  requirement.  cHean 
makeup  air  In  equal  volume  shaU  replace 
air  removed. 

(11)  Any  equipment,  material,  or  other 
Item  taken  Into  or  removed  from  a  reg¬ 
ulated  area  shaU  be  done  so  In  a  manner 
that  does  not  cause  contaminstloD  In 
nonregulated  areaa  or  the  external  en¬ 
vironment. 

(IU)  Decontamlnatlcm  procedures  «)<«n 
be  estabUshed  and  Implemented  to  re¬ 
move  beta-Proplolactone  from  the  sur- 
feoee  of  materlala.  equipment  and  the 
decontamination  faculty. 

(a)  Slim*.  In/ormatlon  and  training — 
(1)  Sign*.  (I)  Entrances  to  regulated 
areaa  i^aU  be  posted  with  signs  bearing 
the  legend: 

Cwcxa-SusncT  Acxwt 
AUTHORIZD  PiaSOHHXL  OWIT 
(U)  Entrances  to  regulated  areas  con¬ 
taining  operations  covered  In  paragraph 
(c)(2)  of  this  section  shaU  be  posted 
with  signs  bearing  the  legen(l : 
CaH(»-SnsrxcT  Aoswr  Exposed  iw  This 
Aixa 

iMPSxvioim  Suit  IwcLtninia  OLovit, 
Boors,  sitD  An-BUPPLIXS  Hooo  Rx- 
qujxia  ST  All  Tnsxs 

Autroxizo  PnaonHxL  Omy 
(lU)  Appropriate  signs  end  Instructions 
ShaU  bt  posted  at  the  entrance  to,  and 
exit  from,  regulated  areas,  informing 
employees  of  tbs  procedures  that  must 
b*  followed  In  entering  and  leaving  a 
regulated  area. 


(2)  Container  content*  IdenUficatlon. 
(I)  Containers  of  beta-Propiolactone 
and  containers  required  under  para¬ 
graphs  (c)(4)(v>  and  (e)  (6)  (vU)  (b), 
and  (c)  (8)  (vUi)  (b>  of  this  section  which 
are  accessible  only  to.  and  han(Ued  only 
by.  authorized  employees,  or  by  other 
employee*  trained  In  accordance  with 
subparagraph  (5)  of  this  paragraph, 
may  have  contents  Identification  limited 
to  a  generic  or  proprietary  name,  or 
other  proprietary  identification,  of  the 
M^lnogen  and  percent. 

(U)  Containers  of  beta-Proptolactone 
and  containers  required  under  para¬ 
graphs  (c)(4)(v>,  (c)  (8)  (vll)  (M,  and 
(c)  (8)  (vlU)  (b)  of  this  section  which  are 
accessible  to.  or  handled  by,  employees 
other  than  authorized  employeee  or  em¬ 
ployees  trained  In  accordance  with  sub- 
paragraph  (S)  of  this  paragraph  shaU 
have  contents  Identification  which  In¬ 
cludes  the  full  chemical  name  end  Chem¬ 
ical  Abstracts  Bervlce  Registry  number 
Bs  listed  In  paragraph  (a)(1)  of  this 
section. 

(Ul)  Containers  shaU  have  the  warning 
words  "CANCER-SUSPECT  AaENT"’ 
displayed  Immediately  under  or  adjacent 
to  the  contents  Identification. 

(Iv)  Containers  which  have  beta- 
Proplolactone  contents  with  corrosive  or 
Irritating  propertlee  shaU  have  label 
statements  warning  of  such  hasards, 
noting.  If  appropriate,  particularly  sensi¬ 
tive  or  affected  portions  of  the  body. 

(3)  Lettering.  Lettering  on  signs  and 
Instructions  required  by  subparagraph 
( 1 1  ShaU  be  a  nUnlmum  letter  height  ot 
2  Inchei.  Labels  on  containers  required 
under  this  section  shaU  not  be  less  than 
%  the  size  ot  the  largest  lettering  on  the 
package,  and  not  less  than  8  point  type 
In  any  Instance:  Provided.  That  no  such 
required  lettering  need  be  more  than  1 
Inch  in  height. 

(4)  Prohibited  statement*.  No  state¬ 
ment  ShaU  appear  on  or  near  any  re¬ 
quired  sign,  label,  or  Instruction  which 
contradict*  or  detracts  from  the  effect 
of  sny  required  wsmlng,  toformathm  or 
Instruction. 

(5)  Training  and  indoctrination.  (I) 
Each  employe*  prior  to  belnf  authorized 
to  enter  e  regi^ted  area.  shaU  receive 
a  training  and  IndoctrlnatloD  program 
Including,  but  not  necessarily  limited  to: 
(a)  The  nature  of  the  carcinogenic  hax- 
ard*  of  beta-Proplolactone.  Including 
local  and  systemic  toxicity; 


(b)  The  spedllc  nature  of  the  opera¬ 
tion  taivolvtng  beta-Proplolactone  which 
could  result  In  exposure; 

(c)  The  purpose  for  and  application  of 
the  medical  surveillance  program.  In¬ 
cluding,  aa  appropriate,  methods  of  self- 
examination; 

(d)  The  purpose  for  and  application  of 
decontamination  practice*  and  purposes; 

(e)  The  purpoee  for  and  slgnlflcance  of 
emergency  practices  and  procedures; 

(/)  The  employee’s  specific  role  In 
emergency  procedures;  ~ 

(0)  SpMtflo  Infonmatlon  to  eld  the  em¬ 
ployee  In  recognition  and  evaluation 
of  conditions  and  situations  which  mi^ 
result  m  the  release  of  beta-ProploIae- 
tone; 

(A)  The  purpoee  for  and  application 
of  specific  first  aid  procedures  and  prac¬ 
tices; 

(1)  A  review  of  this  seetton  at  the 
employee's  first  training  and  Indoctrina¬ 
tion  program  and  annually  thereafter. 

(ID  Specific  emergency  procedures 
ShaU  b*  prascrlbed.  and  posted,  and  em- 
ployeet  shaU  be  famUlarlied  .rtth  their 
terms,  and  rehearsed  In  their  appUea- 
tlon. 

(Ill)  AU  materials  relating  to  the  pro¬ 
gram  ShaU  be  provided  upon  re<iuest  to 
authorlied  representatives  of  the  Assist, 
ant  Secretary  and  the  DIreetor. 

(f)  Reports— (I)  Operations.  Not  later 
than  March  1,  1274,  the  Information  re¬ 
quired  In  subdlvlsilons  (1),  (U),  (UD.and 
(Iv)  of  this  subparagraph  shaU  be  re¬ 
ported  In  writing  to  the  nearest  OSHA 
Area  Director.  Any  changes  In  such  In¬ 
formation  shaU  be  similarly  reported  In 
srrltlng  within  19  calendar  days  of  such 
change.  (1)  A  brief  description  and  In- 
plant  location  of  the  area(s)  regulated 
and  the  address  of  each  regulated  area; 

(U)  The  named)  and  other  Identifying 
Information  as  to  the  presence  of  beta- 
Proplolatcone  In  each  regulated  area; 

(Ul)  The  number  of  employees  In  each 
regulated  area,  during  norma]  operatlona 
Including  maintenance  ectlvitle*;  and 

(tv)  Th*  manner  In  which  b^-Pro- 
plolactoD*  Is  present  In  each  regulated 
area;  e.g.  whether  it  la  manufactured, 
processed,  used,  repackaged,  rdeased. 
stored,  or  otherwise  bamned 

(2)  Incident*.  Incident*  which  result 
In  the  release  ot  beta-ProplolaetoDe  Into 
any  area  wboe  employee*  may  be  poten¬ 
tially  exposed  ShaU  b*  reported  In  ao- 
conMnee  with  this  subparagraph.  (1)  A 
report  of  th*  occurrence  of  the  Incident 
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and  the  facts  obtainable  at  that  time  In- 
eluding  a  report  on  any  medical  treat¬ 
ment  of  affected  employees  shall  be  made 
within  24  hours  to  the  nearest  OSHA 
Area  EHrector. 

(11)  A  written  report  shall  be  filed  with 
the  nearest  OSHA  Area  Director  within 
15  calendar  days  thereafter  and  shall  In¬ 
clude:  (a)  A  specification  of  the  amount 
of  material  released,  the  amount  of  time 
Involved,  and  an  explanation  of  the  pro¬ 
cedure  used  In  determlnliig  this  figure, 

(bf  A  description  of  the  area  Involved, 
and  the  extent  of  known  and  possible  em¬ 
ployee  exposure  and  area  contamination ; 
and 

(c)  A  report  of  any  medical  treatment 
of  affected  employees,  and  any  medical 
surveillance  program  implemented;  and 

(d)  An  analysis  of  the  circumstances 
of  the  incident,  and  measures  taken  or  to 
be  taken,  with  specific  c<Nnpletlon  dates, 
to  avoid  further  similar  releases 

(g)  Medicai  surveillance.  At  no  cost  to 
the  employee,  a  program  of  medical  sur¬ 
veillance  shall  be  established  and  imple¬ 
mented  for  employees  considered  for  as¬ 
signment  to  enter  regulated  areas,  and 
for  authorised  employees.  (1)  Examina¬ 
tions.  (1)  Before  an  employee  is  assigned 
to  enter  a  regulated  area,  a  preassign¬ 
ment  phy.slcal  examination  by  a  physi¬ 
cian  shall  be  provided.  The  examination 
shall  include  the  personal  history  of  the 
emplovee,  family  and  occupational  back¬ 
ground.  including  genetic  and  environ¬ 
mental  factors. 

(U)  Authorized  employees  shaU  be  pro¬ 
vided  pencidic  physical  examinations,  rwl 
less  often  than  annually,  following  the 
ureas:  ignment  examination. 

till)  In  all  physical  examinations,  the 
examining  physician  shall  consider 
whether  there  exist  condlUMis  of  in¬ 
creased  risk,  including  reduced  immuno- 
logiral  conmetence.  those  undergoing 
treatment  with  steroids  ox  cytotoxic 
agent,  pregnancy  and  clgareUe  smoking. 

(2)  Records.  (1)  Bnployers  of  em¬ 
ployees  examined  pursuant  to  this  para¬ 
graph  cause  to  be  maintained  com¬ 
plete  and  accurate  records  of  all  such 
medical  examinatloos.  Records  shall  be 
maintained  for  the  duratkm  of  the  em¬ 
ployee’s  employment.  Upon  termination 
of  the  employee's  employment,  including 
retirement  or  death,  or  In  the  event  that 
the  employer  ceases  bustoess  without  a 
successor,  records,  or  notartaed  true 
copies  thereof,  shall  be  forwarded  by  reg¬ 
istered  mall  to  the  Director. 


(11)  Records  required  by  this  para- 
granh  shall  be  provided  upon  request  to 
authorized  representatives  ^  the  As¬ 
sistant  Secretary  or  the  Director;  and 
upon  request  of  an  employee  or  former 
employee,  to  a  physician  designated  by 
the  employee  or  to  a  new  employer. 

(ill)  Any  phsrslclan  who  ccmducts  a 
medical  examination  required  by  this 
paragraph  shall  furnish  to  the  employer 
a  statement  of  the  employee's  suitability 
for  employment  in  the  specific  exposuie. 

S  1910.1014  S-AcelyUminoflaorcne. 

(a)  Scope  and  application.  (1)  This 
section  applies  to  any  area  in  which  2- 
Acetylamlnofluorene.  Chemical  Abstracts 
Service  Registry  Number  S3963  is  manu¬ 
factured.  processed,  repackaged,  re¬ 
leased.  handled,  or  stored,  but  *han  not 
apply  to  trans-shipment  In  sealed  con- 
tahiers.  except  for  the  labeling  require¬ 
ments  under  paragrat^  (e)(3>.  <3).and 
i4>  of  this  section. 

(3)  This  section  shall  not  apply  to 
solid  or  liquid  mixtures  containing  less 
than  1.0  percent  by  weight  or  volume  of 
2-Acetylamino  fluorene. 

(b)  Definitions.  For  the  purposes  of 
this  section:  (1)  "Absolute  filter"  Is  one 
capable  of  retaining  90.07  percent  of  a 
mono  disperse  aerosol  of  0.3  sm  particles. 

(2)  "Authorised  employee"  mesms  an 
employee  who  duties  require  >Hm  to  be  in 
the  regulated  area  and  who  has  been 
specifically  assigned  by  the  onployer. 

<3)  "Clean  change  room"  means  a 
room  where  emidoy^  put  on  clean 
clothing  and'^or  protective  equipment  In 
sn  environment  free  of  2-Acetylainlno- 
fluorene.  The  clean  change  room  shall 
V  contiguous  to  and  have  an  entry  from 
a  shower  room,  when  the  shower  room 
facilities  are  otherwise  required  in  this 
section. 

<4>  "Closed  system"  means  an  opera¬ 
tion  Involving  2-Acetylamlnofluorene 
where  containment  prevents  the  release 
of  2-Acetylamlnofluorene  into  regulated 
areas,  nonregulated  areas,  or  the  exter¬ 
nal  environment, 

<$)  "Decontamination"  means  the  in¬ 
activation  of  2-Acetylamlnolluorene  or 
its  safe  disposal. 

(6)  'Director"  means  the  Director,  Na¬ 
tional  Institute  for  Occupational  Safety 
and  Health  or  any  person  directed  by 
him  or  the  Secretsjy  of  Health.  Educa¬ 
tion.  and  Welfare  to  act  for  the  Director. 

(7)  "Dlspoeal"  means  the  safe  removal 
of  3-Acetylamlnofluorene  from  the  work 
environment. 


(8)  "Emergency"  means  an  unforeseen 
circumstance  or  set  of  circumstances  re¬ 
sulting  In  the  release  of  2-AcetylamiDO- 
fiuorene  which  may  result  In  exposure 
to  or  contact  with  2-Acetylamlnofluo- 
rene. 

(9)  "External  environment"  means  any 
environment  external  to  regulated  and 
nonregulated  areas. 

(10)  "Isolated  system"  means  a  fully 
enclosed  structure  other  than  the  vessel 
of  containment  of  2-Acetylaminofluo- 
rene.  which  Is  Impervious  to  the  passage 
of  2-Acetylamlnofluorene.  and  which 
would  prevent  the  entry  of  2-Acetylami- 
nofluorene  Into  regulated  areas,  nonreg¬ 
ulated  areas,  or  the  external  environ¬ 
ment.  should  leakage  or  spillage  from 
the  vessel  of  containment  occur. 

(11)  "Laboratory  type  hood"  is  a  de¬ 
vice  enclosed  on  three  sides  and  the  top 
and  bottom,  designed  and  maintained  so 
as  to  draw  air  inward  at  an  average 
linear  face  velocity  of  ISO  feet  per  min¬ 
ute  with  a  minimum  of  125  feet  per  min¬ 
ute;  designed,  constructed,  and  main¬ 
tained  In  such  a  way  that  an  operation 
Involving  2-Acetylamlnofiuorene  within 
the  hood  does  not  require  the  Insertimi 
of  any  portion  of  any  employee’s  body 
other  than  his  hands  and  arms. 

(12)  "Nonregulated  area"  means  any 
area  under  the  control  of  the  employer 
where  entry  and  exit  Is  neither  restricted 
nor  controlled. 

(13)  "Open- vessel  system"  means  an 
operation  Involving  2-Acetylamlnofluo¬ 
rene  in  an  open  vessel,  which  to  not  in 
an  isolated  system,  a  laboratory  type 
hood,  nor  in  any  other  system  affording 
equivalent  protection  against 'the  entry 
of  2-Acetylamlnofluorene  into  regulated 
areas,  nonregulated  areas,  or  the  external 
environment. 

(14)  "Protective  clothing"  means 
clothing  designed  to  protect  an  employee 
against  contact  with  or  exposure  to  2* 
Acetylaminofluorene. 

(15)  "Regulated  area"  means  an  area 
where  entry  and  exit  to  restricted  and 
controlled. 

(c)  Reifuirements  for  areas  containing 
2-Acetylaminofiuorene.  A  regulated  area 
shall  be  established  by  an  employer  where 
2-Acetylamlnofluorene  to  manufactured, 
processed,  used,  repackaged,  released, 
handled  or  stored.  All  such  areas  shall 
be  controlled  in  accordance  with  the  re¬ 
quirements  for  the  following  category  or 
categories  describing  the  operation  in¬ 
volved:  (1)  Isolated  systems.  Employees 


working  with  2-Acetylamlnofluora)e 
within  an  Isolated  system,  such  as  a 
"glove  box"  Shan  wash  their  hands  and 
arms  upon  completion  of  the  assigned 
task  and  before  engaging  In  other  activ¬ 
ities  not  associated  with  the  isolated 
system  ,  .  _ 

(2)  Closed  system  operafton.  Within 
regulated  areas  where  2-Acetylamlno- 
fluorene  Is  stored  In  sealed  containers, 
or  contained  In  a  closed  system.  Includ¬ 
ing  piping  systems,  with  any  sample  ports 
or  openings  closed  while  2-Acetylanilno- 
fluorene  is  contained  within:  (1)  Access 
shall  be  restricted  to  authorized  em¬ 
ployees  only ; 

(11)  Employees  shall  be  required  to 
wash  hands,  forearms,  face  and  neck 
upon  each  exit  from  the  regulated  areas, 
close  to  the  point  of  exit  and  before  en¬ 
gaging  in  other  activities. 

(3)  Open  vessel  system  operations. 
Open  vessel  system  operations  as  defined 
In  paragraph  (b)  (13)  of  this  section  are 
prohibited. 

(4)  Transfer  from  a  closed  system, 
charging  or  discharging  point  operations, 
or  otherwise  opening  a  closed  system.  In 
operations  involving  "laboratory  type 
hoods."  or  In  locations  where  2-Acetyl- 
amlnofluorcne  Is  contained  In  an  other¬ 
wise  "closed  system."  but  Is  transferred, 
charged,  or  discharged  Into  other  nor¬ 
mally  closed  containers,  the  provisions 
of  tills  subparagraph  shall  apply.  (I)  Ac¬ 
cess  shall  be  restricted  to  authorized  em¬ 
ployees  only; 

(II)  Bach  operation  shall  be  provided 
with  continuous  local  exhaust  ventilation 
so  that  air  movement  to  always  from 
ordinary  work  areas  to  the  operation.  Ex¬ 
haust  air  s^l  not  te  discharged  to  regu¬ 
lated  areas,  nonregulated  areas  or  the 
external  environment  unless  decontami¬ 
nated.  Clean  makeup  air  shall  be  intro¬ 
duced  In  sufficient  volume  to  maintain 
the  correct  operation  of  the  local  exhaust 
system. 

(III)  Employees  shall  be  provided  with, 
and  required  to  wear,  clean,  full  body 
protective  clothing  (smocks,  coveralls,  or 
long-sleeved  shirt  and  pants),  shoe 
covers  and  gloves  prior  to  entering  the 
regulated  area. 

(iv)  Employees  engaged  In  2-Acetyl- 
amlnofluorene  handling  operatlcms  shall 
be  provided  with  and  required  to  wear 
and  use  a  half-face,  filter-type  respira¬ 
tor  for  dusts,  mists,  and  fumes,  tn  ac¬ 
cordance  with  I  1910.134.  A  respirator 
affording  higher  levels  of  protection  may 
be  substituted. 
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(V)  Prior  to  each  exit  from  a  regu¬ 
lated  area,  employees  shall  be  required 
to  remove  and  leave  protective  clothing 
and  equipment  at  the  point  of  exit  and  at 
the  last  exit  of  the  day.  to  plice  used 
clothing  and  equipment  In  Impervious 
containers  at  the  point  of  exit  for  pur¬ 
poses  of  decontamination  or  disposal 
The  contents  of  such  impervious  con¬ 
tainers  shall  be  Identified,  as  required 
under  paragraphs  (e)(2).  (3).  and  (4)  of 
this  section. 

(vl)  Employees  shaD  be  required  to 
wash  hands,  forearms,  face  and  neck  oa 
each  exit  from  the  regulated  area.  clo'«e 
to  the  point  of  escit,  and  before  engagliig 
in  other  activities. 

(vU)  Employees  shall  be  required  to 
shower  after  the  last  exit  of  the  day. 

(vill)  Drinking  fountains  are  pro¬ 
hibited  In  the  regulated  area. 

(5)  Maintenance  and  decontamination 
actioUies.  In  cleanup  of  leaks  or  qdlis. 
maintenance  or  repair  operations  on  con¬ 
taminated  systems  or  equipment,  where 
direct  contact  with  2-Acetylainlnofluo- 
rene  could  result,  ea^  authorized  em¬ 
ployee  entering  that  area  shall:  (1)  Be 
provided  with  and  required  to  wear  clean. 
Impervious  garments.  Including  gloves, 
boots  and  contlnuous-alr  sullied  hood 
In  accordance  with  f  1910.134. 

(ID  Be  decontaminated  before  remov¬ 
ing  the  protective  garments  and  hood: 

dU)  Be  required  to  shower  upon  re¬ 
moving  the  protective  garments  and 
hood. 

(d)  Gpifral  regulated  area  require- 
ments — iT)  Employee  (denfl/lcflfion.  A 
dally  rost?  of  employees  entering  regu¬ 
lated  areas  shall  be  established  and 
maintained  The  rosters  or  a  summary 
of  the  rosters  shall  be  retained  for  a  pe¬ 
riod  of  20  years.  The  rosters  and/or  sum¬ 
maries  shall  be  provided  upon  request  to 
authorized  representatives  of  the  Assist¬ 
ant  Secretary  and  the  Director.  In  the 
event  that  the  employer  ceases  business 
without  a  successor,  rosters  shall  be  for¬ 
warded  by  registered  mall  to  the 
Direct^ 

(2)  Emergencies.  In  an  emergency.  Im¬ 
mediate  measures  Including,  but  not 
limited  to.  the  requirements  of  subdivi¬ 
sions  <1).  (ID.  (lU).  (iv>.  and  (v)  of  this 
subparagraph  shall  be  Implemented,  d) 
The  potentially  affected  area  shall  be 
evacuated  as  soon  as  the  emergency  has 
been  determined. 

Ml)  Hazardous  conditions  created  by 
the  emergency  shall  be  eliminated  and 
the  potentially  affected  area  shall  be  de¬ 


contaminated  prior  to  the  resumption  of 
normal  operations. 

(ill)  Special  medical  surveillance  by  a 
physician  shall  be  Instituted  within  24 
hours  for  employees  present  in  the  po¬ 
tentially  affected  area  at  the  time  of  the 
emergency.  A  report  of  the  medical  sur¬ 
veillance  and  any  treatment  shall  be 
included  In  the  incident  report.  In  ac¬ 
cordance  with  paragraph  (f)  (2)  of  this 
section. 

(Iv)  Where  an  employee  has  a  known 
contact  with  2- Acetylaminofluorene.  such 
onployee  shall  be  required  to  shower  as 
soon  as  possible,  unless  contraindicated 
by  physical  Injuries. 

(V)  An  Incident  report  on  the  emer¬ 
gency  shall  be  reported  as  provided  In 
paragraph  (f)  (2)  of  this  section. 

(3)  Hygiene  facilities  and  practices. 
(1)  Storage  or  consumption  of  food,  stor¬ 
age  or  use  of  containers  of  beverages, 
storage  or  application  of  cosmetics, 
smoking,  storage  of  smoking  materials, 
tobacco  products  or  other  products  for 
chewing,  or  the  chewing  of  such  prod¬ 
ucts.  are  prohibited  in  regulated  areas. 

(II)  Where  employees  are  required  by 
this  section  to  wash,  washing  facilities 
shall  be  provided  In  accordance  with 
11910.141(d)(1)  and  (2)(U)  through 
(vU). 

(III)  Where  employees  are  required  by 
this  section  to  shower,  shower  facilities 
shall  be  provided  In  accordance  with 
I  1910.141(d)  (3). 

(Iv)  Where  employees  wear  protective 
clothing  and  equipment  clean  cliange 
rooms  shall  be  provided,  in  accordance 
with  8  1910.141(e),  for  the  number  of 
such  employees  required  to  change 
clothes. 

(V)  Where  toilets  are  in  regulated 
areas,  such  toilets  shall  be  in  a  separate 
room. 

(4)  Contamination  control.  (1)  Regu¬ 
lated  areas,  except  for  outdoor  systems, 
shall  be  maintained  under  pressure  nega¬ 
tive  with  respect  to  nonregulated  areas. 
Local  exhaust  ventilation  may  be  used 
to  satisfy  this  requirement.  Clean  make¬ 
up  air  in  equal  volume  shall  replace  air 
removed. 

(U)  Any  equipment,  material,  or  other 
item  taken  Into  or  removed  from  a  regu¬ 
lated  area  shall  be  done  so  In  a  manner 
that  does  not  cause  contamination  in 
nonregulated  areas  or  the  external 
environment. 

(ill)  Dec(mtaminatlon  procedures  shall 

be  established  and  Implemented  to  re¬ 
move  2-Acctylamlnofluorene  from  the 


i  1910.1014 

surfaces  of  materials,  equipment  and  the 
decontamination  facility. 

(Iv)  Dry  sweeping  and  dry  mopping 
az«  proUbited. 

(e)  ffigns,  In/ormaflon  and  training.^ 
(1)  Sigru.  (i)  Entrances  to  regulated 
areas  shall  be  posted  with  signs  bearing 
the  legend: 

CANCEm-SUSPBCT  ACENT 
AnTHOUZEO  PxSSONNEL  OKLT 
(11)  Entrances  to  regulated  areas  con¬ 
taining  operations  covered  In  paragraph 
(c)(5)  of  tills  section  shall  be  posted 
with  signs  bearing  the  legend: 
Cances-Sxtspect  Agent  Exposed  xn  This 
Asxa 

iMPERviOTTS  Burr  iNCLtrontc  Olovbs. 
Boon,  AMD  Aa-SuppuED  Hood  Re* 
quisED  AT  All  Tnexs 

Authosized  PEasoMNEL  Onlt 
(ill)  Appropriate  signs  and  Instruc¬ 
tions  shall  be  posted  at  the  entrance  to. 
and  exit  from,  regulated  areas,  Inform¬ 
ing  employees  of  the  procedures  that 
must  be  followed  tn  entering  and  leaving 
a  regulated  area. 

(2)  Container  contents  identification. 
(1)  Containers  of  2-Acetylamlnofluorene 
and  containers  required  under  para¬ 
graphs  (c)(4)(v)  and  <c)(6)(vlD(b), 
and  (c)  (6)  (viiD  (b)  of  this  section  which 
are  accessible  only  to.  and  handled  only 
by.  authorized  employees,  or  by  other 
employees  trained  in  accordance  with 
subparagraph  (5)  of  this  paragraph,  may 
have  contents  Identification  limited  to  a 
generic  or  proprietary  name,  or  other 
proprietary  identification,  of  the  carcin¬ 
ogen  and  percent. 

(ID  Containers  of  2-Acetylamino- 
fluorene  and  containers  required  under 
paragraphs  (c)(4)(v).  (c)  (6)(vii)  (b), 
and  (c)  (6)  (vlll)  (b)  of  this  section  which 
are  accessible  to.  or  handled  by.  employ- 
ee.s  other  than  authorized  employees  or 
employees  trained  In  accordance  with 
subparagraph  (5)  of  this  paragraph  shall 
have  contents  identification  which  in¬ 
cludes  the  full  chemical  name  and  Chem¬ 
ical  Abstracts  Service  Registry  number 
as  listed  In  paragraph  (a)(1)  of  this 
section. 

<lli)  Containers  sh*'!!  have  the  warn¬ 
ing  words  "CANCER-SUSPECT  AGENT" 
displayed  immediately  under  or  adjacent 
to  the  contents  Identification. 


(iv)  Containers  which  have  8-AMtyl- 
amlnofluorene  contents  with  corrosive 
or  tnitatlng  properties  shall  have  label 
statements  warning  of  such  hazards,  not¬ 
ing,  If  appropriate,  particularly  sensitive 
or  affected  portions  of  the  body.  _ _ 

(I)  Lettering.  Lettering  an  signs  and 
instructions  required  by  subparagraph 
(1)  shall  be  a  minimum  letter  height  of 
2  Inches.  Labels  on  cmitalners  required 
under  this  section  shall  not  be  less  than 
Vz  the  size  of  the  largest  lettering  on 
the  package,  and  not  less  than  6  point 
type  in  any  Instance;  Provided.  That  no 
such  required  lettering  need  be  more 
than  1  inch  in  height. 

(4)  Prohibited  statements.  No  state¬ 
ment  shall  appear  on  or  near  any  re¬ 
quired  sign,  label,  or  instruction  which 
contradicts  or  detracts  from  the  effect 
oi  any  required  warning,  information  or 
Instruction. 

(5)  Training  and  indoctrination.  (1) 
Bach  employee  prior  to  being  authorized 
to  enter  a  regulated  area,  shall  receive 
a  training  and  Indoctrination  program 
including,  but  not  necessarily  limited  to: 

(a)  The  nature  of  the  cardnogenlc  haz¬ 
ards  of  2-Acetylamlnofluorene,  Includ¬ 
ing  local  and  systemic  toxicity; 

(b)  The  spe^c  nature  of  the  opera¬ 
tion  involving  2-Acetylamlnofluorene 
which  could  result  In  exposure; 

(c)  The  purpose  for  and  application 
of  the  medical  surveillance  program,  in¬ 
cluding,  as  appr(H)rtote.  methods  of  self- 
examination; 

id)  The  purpose  for  and  application 
of  decontamination  practices  and  pur¬ 
poses; 

(e)  The  purpose  for  and  significance 
of  emergency  practices  and  procedures; 

(/)  The  employee's  specific  role  In 
emergency  procedures: 

<p)  Specific  information  to  aid  the 
employee  In  recognition  and  evaluation 
of  conditions  and  situations  which  may 
result  In  the  release  of  2-Acetylamlno- 
fluorene; 

(A)  The  purpose  for  and  application 
of  specific  aid  procedures  and  prac¬ 
tices; 

(i)  A  review  of  this  section  at  the 
employee’s  first  training  and  Indoctrina¬ 
tion  program  and  annually  thereafter. 
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(If)  Specific  emergeocy  proceduree 
shall  be  prescribed,  and  poeted,  and  em- 
ployees.  shall  be  famiUiulaed  with  their 
terms,  and  rehearsed  in  their  atH>UcaUon. 

(ill)  All  materials  relating  to  the  pro¬ 
gram  shall  be  provided  upon  request  to 
authorized  representatives  of  ^  As¬ 
sistant  Secretary  and  the  Director. 

(f)  Reports — (1)  Operations.  Not  later 
than  March  1.  1974.  the  Information  re¬ 
quired  in  subdivisions  (1).  <11).  (111)«  and 
(Iv)  of  this  subparagraph  shall  be  re¬ 
ported  In  voting  to  the  nearest  OSHA 
Area  Director.  Any  changes  in  such  in¬ 
formation  shall  be  similarly  reported  in 
writing  within  15  calendar  days  of  such 
change.  (1)  A  brief  description  and  In- 
plant  location  of  the  area(s)  regiilated 
and  the  address  of  each  regulated  area; 

(U)  The  name(s)  and  other  Identify¬ 
ing  information  as  to  the  presence  of 
2-Acetylamlnofiuorene  In  each  regulated 
area; 

(111)  The  number  of  employees  in  each 
regulated  area,  during  normal  operations 
including  maintenance  activities:  and 

(iv)  The  manner  in  which  3-Acetyl- 
amlnofluorene  is  present  In  each  regu¬ 
lated  area:  e.g.  whether  it  Is  manufac¬ 
tured.  processed,  used,  repackaged,  re¬ 
leased.  stored,  or  otherwise  handled. 

(3>  Incidents.  Incidents  which  result  in 
the  release  of  3-Acetylamtnofiuorene  into 
any  area  where  employee-  may  be  po¬ 
tentially  exposed  shall  be  report^  in 
accordance  with  this  subparagraph  (DA 
report  of  the  occurrence  of  the  Incident 
and  the  facts  obtainable  at  that  time  in¬ 
cluding  a  report  on  any  medical  treat¬ 
ment  of  affected  employees  shall  be  made 
within  24  hours  to  the  nearest  OSHA 
Area  Director. 

(ID  A  written  report  shall  be  filed  with 
the  nearest  OSHA  Area  Director  within 
15  calendar  days  thereafter  and  «haii  iq. 
elude: 

(a)  A  specification  of  the  amount  of 
material  released,  the  amount  of  time 
involved,  and  an  explanation  of  the  pro¬ 
cedure  used  In  determining  this  figure; 

(h)  A  description  of  the  area  Involved, 
and  the  extent  of  known  and  possible 
employee  exposure  and  area  contamina¬ 
tion:  and 

(c)  A  report  of  any  medical  treatment 
of  affected  employees,  and  any  medical 
surveillance  program  implemented:  and 

(d)  An  analysis  of  the  circumstan^  of 
the  incident,  and  measures  taken  or  to 
be  taken,  with  specific  completion  dates, 
to  avoid  further  similar  releases. 


(g)  Hedicol  turveUlanee.  At  no  cost  to 
the  employee,  a  program  of  medical  sur¬ 
veillance  shall  be  established  and  Imple¬ 
mented  for  employees  considered  for  as¬ 
signment  to  enter  regulated  areas,  and 
for  authorized  employees.  (1)  ffxamfna- 
tions.  (D  Before  an  employee  Is  assigned 
to  enter  a  regulated  area,  a  preassign¬ 
ment  physical  examination  by  a  physi¬ 
cian  shall  be  provided.  The  examination 
shall  include  the  personal  history  of  the 
employee,  family  and  occupational  back¬ 
ground.  including  genetic  and  envlroa- 
mental  factors. 

(ID  Authorized  employees  shall  be  pro¬ 
vided  periodic  physical  examinations,  not 
less  often  than  annually,  following  the 
preasslgTunent  examination. 

(UD  In  all  physical  examinations,  the 
examining  physician  shall  consider 
whether  there  exist  conditions  of  in¬ 
creased  risk,  including  reduced  Immuno¬ 
logical  competence,  those  undergoing 
treatment  with  steroids  or  cytotozle 
agents,  pregnancy  and  cigarette  smok¬ 
ing. 

(2)  Records.  (1)  Employers  of  employ¬ 
ees  examined  pursuant  to  this  paragraph 
shall  cause  to  be  maintained  complete 
and  accurate  records  of  ail  such  medical 
examinations.  Records  shall  be  main¬ 
tained  for  the  duration  of  the  employee’s 
employment.  Upon  termination  of  the 
employee’s  employment,  including  re¬ 
tirement  or  death,  or  In  the  event  that 
the  employer  ceases  business  without  a 
successor,  records,  or  notarized  true 
copies  thereof,  shall  be  forwarded  by  reg¬ 
istered  mail  to  the  Director. 

(ID  Records  required  by  this  para¬ 
graph  shall  be  prodded  upon  request  to 
authorized  representatives  of  the  Assist¬ 
ant  Secretary  or  the  Director;  and  upon 
request  of  an  employee  or  former  em¬ 
ployee,  to  a  physician  designated  by  the 
employee  or  to  a  new  employer. 

(Ill)  Any  physictan  who  conducts  a 
medical  examination  required  by  »>(■ 
paragraph  shall  furnish  to  the  employer 
a  statonent  of  the  employee’s  sultablU^ 
for  employment  In  the  specific  exposure. 


ft  1910.1015  4  -  DimMhyUipliMMUobea- 
zene. 

(a)  Scope  and  application.  (1)  This 
section  applies  to  any  area  in  which  4- 
Dlmcthylamlnoazobenzene.  Chemical  Ab¬ 
stracts  Service  Registry  Number  60117  Is 
manufactured,  processed,  repackaged,  re¬ 
leased.  handled,  or  stored,  but  shall  not 
Apply  to  trans-shipment  in  sealed  con¬ 
tainers.  except  for  the  labeling  require¬ 
ments  under  paragraphs  (e)  (2),  (8).  and 
(4)  of  this  section. 

(2)  This  section  shall  not  apply  to 
solid  or  liquid  mixtures  containing  less 
than  1.0  percent  by  weight  or  volume  of 
4-Dlmcthy  lamlnoazobenzene. 

(b)  DeAnitions.  For  the  purposes  of 
this  section:  (1)  ” Absolute  filter”  is  one 
capable  of  retaining  99.97  percent  of  a 
mono  disperse  aerosol  of  0.3  /tm  particles. 

(2)  ‘‘Authorized  employee”  means  an 
employee  whose  duties  require  him  to  be 
In  the  regulated  area  and  who  has  been 
specifically  assigned  by  the  employer. 

(3)  “Clean  change  room”  means  a 
room  where  employees  put  on  clean 
clothing  and/or  protective  equipment  in 
an  environment  free  of  4-Dimethyla- 
mlnoazobenzene.  The  clean  change  room 
nhall  be  contiguous  to  and  have  an  entry 
from  a  shower  room,  when  the  shower 
room  facilities  are  otherwise  required  in 
this  section. 

(4)  “Closed  system”  means  an  opera¬ 
tion  Involving  4-DlmcthylaniiDoazoben- 
zene  where  containment  prevents  the 
release  of  4-Dlmethylamlnoazobenzene 
into  regulated  areas,  nonregulated  areas, 
or  the  external  environment. 

(5)  “Decontamination”  means  the  in¬ 
activation  of  4-DlmethylanilnoazobeD- 
zene  or  its  safe  disposal. 

(6)  “Director”  means  the  Director,  Na¬ 
tional  Institute  for  Occupational  Safety 
and  Health,  or  any  person  directed  by 
him  or  the  Secretary  of  Health.  Educa¬ 
tion,  and  Welfare  to  act  for  the  Director. 

(7)  “Disposal”  means  the  safe  ronoval 
of  4-Dlmethylamtnoazobenaene  from  the 
work  environment. 

(8)  “Emergency”  means  an  unforeseen 
circumstance  or  set  of  circumstances  re¬ 
sulting  In  the  release  of  4-Dtmethyla- 
minoasobenzeoe  which  may  result  In  ex¬ 
posure  to  or  contact  with  4-Dlmet^la- 
minoazobenzene. 

(9)  “External  environment”  means 
any  environment  external  to  regulated 
and  nonregulated  areas. 


(10)  “Isolated  system”  means  a  fully 
enclosed  structure  other  than  the  vessel 
of  containment  of  4-Olmethylamlnoaao- 
beniene,  which  Is  impervious  to  the 
passage  of  4-Dimethylainlnoabenzene 
which  would  prevent  the  entry  of  4-Dl- 
methylaminoazobenzene  into  regulated 
areas,  zwnregulated  areas,  or  the  external 
environment,  should  leal^e  or  spillage 
from  the  ves^  of  containment  occur. 

(11)  “Laboratory  type  hood”  is  a  de¬ 
vice  enclosed  on  three  sides  and  the  top 
and  bottom,  designed  and  maintained  so 
as  to  draw  air  inward  at  an  average 
linear  face  velocity  of  150  feet  per  minute 
with  a  minimum  of  125  feet  per  minute: 
designed,  constructed,  and  maintained 
In  such  a  way  that  an  operation  involv¬ 
ing  4-Dlmethylamlnoazobenzer)e  within 
the  hood  does  not  require  the  insertion  of 
any  portion  of  any  employee’s  body  other 
than  his  hands  and  arms. 

(12)  “Nonregulated  area”  means  any 
area  under  the  control  of  the  employer 
where  entry  and  exit  is  neither  restricted 
nor  controlled. 

(13)  “Open-vessel  system**  means  an 

operation  involving  4-Olinethylamlnoazo- 

benzene  in  an  open  vessel,  which  Is  not 
In  an  isolated  system,  a  laboratory  type 
hood,  nor  In  any  other  system  affording 
equivalent  protection  against  the  entry 
of  4-Dimethylaminoazobenzene  Into  reg¬ 
ulated  areas,  nonregulated  areas,  or  the 
external  environment. 

(14)  “Protective  clothing”  means 
clothing  designed  to  protect  an  employee 
against  contact  with  or  exposure  to  4- 
Dimethylamlnoazc  benzene. 

(15)  “Regulated  area”  means  an  area 
where  entry  and  exit  U  restricted  and 
controlled. 

(c)  Beouirements  for  areas  contain^ 
tng  4‘Dtmethplaminoazobemene.  A  reg¬ 
ulated  area  shall  be  established  by  an 
employer  where  4-Dtmethylamlnoazo- 
benzene  is  manufactured,  processed, 
used,  repackaged,  released,  handled  or 
stored.  All  such  areas  .shall  be  controlled 
In  accordance  with  the  requirements  for 
the  following  category  or  categories  de¬ 
scribing  the  operation  involved:  (1)  /so- 
loted  systems.  Employees  working  with  4- 
n(mijthyi*jninnaw>hi*nggne  within  an  Iso¬ 
lated  system,  such  as  a  “glove  box”  shall 
wash  their  hands  and  arms  upon  com- 
pletkm  of  the  assigned  task  and  before 
engaging  in  other  activities  not  asso¬ 
ciated  with  the  Isolated  astern. 
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(2)  Closed  system  operation,  within 
regulated  areas  where  4-Dlmethylamino- 
azobenzene  Is  stored  in  sealed  containers, 
or  contained  In  a  closed  system.  Includ¬ 
ing  piping  systems,  with  any  sample  ports 
or  openings  cios^  while  4-Dlmethyl- 
amlzroazobenzene  Is  contained  within: 
(D  Access  shall  be  restricted  to  author¬ 
ized  employees  only ; 

(ID  Employees  shall  be  required  to 
wash  hands,  forearms,  face  and  neck 
upon  each  exit  from  the  regulated  areas, 
close  to  the  point  of  exit  and  before  en¬ 
gaging  in  other  activities. 

(3)  Open  vessel  system  operations. 
Open  vessel  system  operations  as  defined 
in  paragraph  (b)  (13)  of  this  section  are 
prohibited. 

(4)  Transfer  front  a  closed  system, 
chargino  or  ^charging  point  operations, 
or  otherwise  opening  a  closed  system.  In 
operations  involving  “laboratory  tsrpe 
hoods.”  or  in  locations  where  4-Dimeth- 
y  lamlnoazobenzene  is  contained  in  an 
otherwise  “closed  system.”  but  Is  trans¬ 
ferred.  charged,  or  discharged  into  other 

^noimally  closed  containers,  the  provl- 
.slons  of  this  subparagraph  shall  apply. 
(D  Access  shall  be  restricted  to  author¬ 
ized  employees  only : 

(11)  Each  operation  shall  be  provided 
with  continuous  local  exhaust  ventilation 
so  that  air  movement  is  always  from 
ordinary  work  areas  to  the  operaUem.  Ex¬ 
haust  air  shall  not  be  discharged  to  reg¬ 
ulated  areas,  nonregulated  areas  or  the 
external  environment  unless  decontami¬ 
nated.  Clean  makeup  air  shall  be  Intro¬ 
duced  in  sufficient  volume  to  maintain 
the  correct  operation  of  the  local  exhaust 
system. 

(lU)  Employees  shall  be  provided  with, 
and  requii^  to  wear,  clean,  full  body 
protective  clothing  (smocks,  coveralls,  or 
long-sleeved  shirt  and  pants)  ^  shoe  cov¬ 
ers.  and  gloves  prior  to  entering  the  reg¬ 
ulated  area. 

dv)  Employees  engaged  In  4-Dimeth¬ 
ylaminoazobenzene  handling  operations 
shall  be  provided  with  and  required  to 
wear  and  use  a  half-face,  filter-type  res¬ 
pirator  for  dusts,  mists,  and  fumes.  In 
accordance  with  1 1910.134.  A  respirator 
affording  higher  levels  of  protection  may 
be  substituted. 


(V)  Prior  to  each  exit  from  a  regulated 
area,  employees  shall  be  required  to  re¬ 
move  and  leave  protective  clothing  and 
equipment  at  the  point  of  exit  and  at  the 
last  exit  of  the  day.  to  place  used  cloth¬ 
ing  and  equipment  in  impervious  con¬ 
tainers  at  the  point  of  exit  for  purposes 
of  decontamination  or  disposal.  The  con¬ 
tents  of  such  impervious  containers  shall 
be  identified,  as  required  under  para¬ 
graphs  (e)(2),  (3).  and  (4)  of  this  sec¬ 
tion. 

(vD  Employees  shall  be  required  to 
wash  han^,  forearms,  face  and  neck  on 
each  exit  from  the  regtilated  area,  close 
to  the  point  of  exit,  and  before  engaging 
in  other  activities. 

(vil)  Employees  shall  be  required  to 
shower  after  the  last  exist  of  the  day. 

(viil)  Drinking  fountains  are  prohib¬ 
ited  in  the  regulated  area. 

(5)  Maintenance  and  decontamina¬ 
tion  activities.  In  cleanup  of  leaks  or 
spills,  maintenance  or  rei^  operations 
on  contaminated  systems  or  equipment, 
where  direct  contact  with  4-Dlmethyla- 
minoazobenzene  could  result,  each  au¬ 
thorized  employee  entering  that  area 
shall:  (D  Be  provided  with  and  required 
to  wear  clear,  impervious  garments,  in¬ 
cluding  gloves,  boots  and  continuous-air 
supplied  hood  in  accordance  with 
i  1910.134. 

(11)  Be  decontaminated  before  remov¬ 
ing  the  protective  garments  and  hood; 

(iU)  Be  required  to  shower  upon  re- 
moviu  the  protective  garments  and 

fefiPd!^  .  . _ 

<d)  C^neral  regulated  area  require- 
ments — ^  Employee  identification.  A 
daily  ra^r  of  employees  entering  regu¬ 
lated  areas  shall  be  established  and 
maintained.  The  rosters  or  a  summary  of 
the  rosters,  shall  be  retained  for  a  period 
of  20  years.  The  rosters  and/or  summa¬ 
ries  shall  be  provided  upon  request  to  au¬ 
thorized  representatives  of  the  Assistant 
Secretary  and  the  Director.  In  the  event 
that  the  employer  ceases  business  with¬ 
out  a  successor,  rosters  shall  be  for- 
warded  by  registered  mall  to  the  I^ect^ 
(2)  Emergencies.  In  an  emergency,  iff 
mediate  measures  Including,  but  not 
limited  to,  the  requirements  of  subdivi¬ 
sions  (1).  (U),  (UD.  (Iv).  and  (v)  of  this 
subparagraph  shall  be  Implemented.  (D 
The  potentially  affected  area  shall  be 


evacuated  as  soon  as  the  emergency  has 
been  determined. 

(11)  Hazardous  conditions  created  by 
the  emergency  shall  be  eliminated  and 
the  potentially  affected  area  shall  be  de¬ 
contaminated  prior  to  the  resumption  of 
normal  operations. 

(ill)  Special  medical  surveillance  by  a 
physician  shall  be  instituted  within  24 
hours  for  employees  present  In  the  po¬ 
tentially  affected  area  at  the  time  of  the 
emergency.  A  report  of  the  medical  sur¬ 
veillance  and  any  treatment  shall  be  In¬ 
cluded  in  the  incident  report.  In  accord¬ 
ance  with  paragraph  (f)(2)  of  this 
section. 

(tv>  Where  an  employee  has  a  known 
contact  with  4-Dlmethylamlnoazoben- 
zene.  such  employee  shall  be  required  to 
shower  as  soon  as  possible,  unless  con¬ 
traindicated  by  physical  Injuries. 

(V)  An  Incident  report  on  the  emer¬ 
gency  shall  be  reported  as  provided  In 
paragraph  (f)<2)  of  this  section. 

(3)  Hygiene  facilities  and  practices  (D 
Storage  or  consumption  of  food,  storage 
or  use  of  containers  of  beverages,  storage 
or  application  of  cosmetics,  smoking, 
storage  of  smoking  materials,  tobacco 
products  or  otner  products  for  chewing, 
or  the  chewing  of  such  products,  are  pro¬ 
hibited  In  regulated  areas. 

(ii>  Where  employees  are  required  by 
this  section  to  wash,  washing  faculties 
shall  be  provided  In  accordance  with 
1 1910.141(d)  (1)  and  (2)(U)  through 
(vlD 

(Hi)  Where  employees  are  required  by 
this  section  to  shower,  shower  faciUtles 
shall  be  provided  in  accordance  with 
1 1910.141(d)(3). 

(Iv)  Where  employees  wear  protective 
clothing  and  equipment  clean  change 
rooms  shall  be  provided,  in  accordance 
with  11910.141(e).  for  the  number  of 
such  employees  required  to  change 
clothes. 

(V)  Where  toUeU  are  in  regulated 
areas,  such  toUets  shall  be  In  a  separate 
room. 

(4)  ContaminaNon  control.  (1)  Regu¬ 
lated  areas,  except  for  outdoor  systems, 
shall  be  maintained  under  pressure  nega¬ 
tive  with  respect  to  nonregulated  areas. 
Local  exhaust  ventilation  may  be  used  to 
satisfy  this  requirement.  Clean  makeup 
air  in  equal  volume  shaU  replace  air 
removed. 

(11)  Any  equipment,  material,  or  other 
Item  taken  Into  or  rentoved  from  a  regu¬ 
lated  area  shall  be  done  so  In  a  manner 
that  does  not  cause  contamination  In 


nonregulated  areas  or  the  external 
environment. 

(UD  Decontamination  procedures 
shall  be  establisned  and  implemented  to 
remove  4'Dimethylamlnoasobenzene 
from  the  surfaces  of  materials,  equip¬ 
ment  and  the  decontamination  facility. 

(iv)  Dry  sweeping  and  dry  mopping 
are  prohibited. 

(e)  Signs,  information  and  training — 
(1)  Sigra.  (D  Entrances  to  regulated 
areas  shaU  be  posted  with  signs  bearing 
the  legend: 

CAHCfx-SusPzcT  Aonrr 

AUTHOtlZSD  PXRSOITNSL  OVLT 

(U>  Entrances  to  regulated  areas  con¬ 
taining  operations  covered  tn  (Mragraph 
(c)(5)  of  this  section  shaU  be  posted 
with  signs  bearing  the  legend: 
CAMcn-SuspECT  Agent  Exposed  m  This 
Area 

iMPEivions  Suit  Inclodino  Gloves, 

Boots,  and  Ais-Suppuid  Hood  Rb- 

quiEED  AT  All  Txmbs 

Autbobized  Pbesonnel  Only 

(UD  Appropriate  signs  and  Instruc¬ 
tions  shaU  be  posted  at  the  entrance  to. 
and  exit  from.  regiUated  areaa,  inform¬ 
ing  employees  of  the  procedures  that 
must  be  foUowed  in  entering  and  leaving 
a  regulated  area. 

(2)  Container  contents  identification. 
(1)  Containers  of  4-Dimethylamlnoaso- 
benzene  and  containers  required  under 
paragraph  (e)(4)(v)  and  (c)(6)(vlD 
(b).  and  (c)  (6)  (vUi)  (b)  of  this  sec¬ 
tion  which  are  accessible  only  to.  and 
handled  only  by.  authorized  employees, 
or  by  other  employees  trained  In  accord¬ 
ance  with  subparagraph  (5)  of  this  para¬ 
graph.  may  have  contents  identification 
limited  to  a  generic  or  proprietary  name, 
or  other  proprietary  identification,  of  the 
carclncwen  and  percent. 

(U)  ^ntamers  of  4-Dlmethylamlno- 
azobenzene  and  containers  required 
under  paragraphs  (c)  (4)  (v) ,  (c)  (6)  (vlD 
(b) .  and  (c)  (8)  (vlU)  (b)  of  this  seoilon 
which  are  accessible  to.  or  handled  by 
employees  other  than  authorized  em¬ 
ployees  or  employees  trained  tn  accord¬ 
ance  with  subparagraph  (5)  of  this  para¬ 
graph  shall  have  contents  Identification 
whkh  Includes  the  fuU  chemical  name 
and  Chemical  Abstracts  Service  Registry 
number  as  listed  in  paragraph  (a)  (1)  ot 
this  section. 

(HD  Containers  shall  have  the  warning 
words  “CANCER-SUSPECT  AGENT" 
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displayed  Immediately  under  or  adjacent 
to  the  contents  IdentificBUon. 

(Iv)  Containers  which  have  4-Dl- 
methj'lamlnoazobcnzcnc  contents  with 
corrosive  or  irritating  properties  shall 
have  label  statements  warning  of  such 
hazards,  noting.  If  appropriate,  particu¬ 
larly  sensitive  or  affected  portions  of  the 
body. 

(3)  Lettering.  Lettering  on  signs  and 
Instructions  required  by  subparagraph 
<1)  of  this  paragraph  shall  be  a  mini¬ 
mum  letter  height  of  2  Inches.  Labels  on 
containers  required  under  this  section 
shall  not  be  less  than  the  size  of  the 
largest  lettering  on  the  package,  and  not 
less  than  8  point  type  in  any  InsUnce: 
Provided,  That  no  such  required  letter¬ 
ing  need  be  more  than  1  Inch  in  height. 

<4)  Prohibited  statements.  No  state¬ 
ment  shall  appear  on  or  near  any  re¬ 
quired  sign,  label,  or  instruction  which 
contradicts  or  detracts  from  the  effect 
of  any  required  warning.  Information  or 
tn.structioD. 

(5)  Training  and  indoctrination.  <l> 
Each  employee  prior  to  being  authorized 
to  enter  a  regulated  area,  shall  receive  a 
training  and  indoctrination  program  in- 
cludtn>:.  but  not  necessarily  limited  to; 
la)  The  nature  of  the  carcinogenic  haz¬ 
ards  of  4-Dimethylamlnoa2obenzene.  in¬ 
cluding  local  and  systemic  toxicity: 

(b>  The  specific  nature  of  the  opera¬ 
tion  involving  4-Dmiethyiamlnoazoben- 
zene  which  could  result  in  exposure: 

(c>  The  purpose  for  and  application  of 
the  medical  surveiUance  program,  in¬ 
cluding.  as  appropriate,  methods  of  .self- 
examination; 

(d)  Tlie  purpose  for  and  application  of 
decontamination  practices  and  purposes: 

<e)  The  purpose  for  and  significance  of 
emergency  practices  and  procedures: 

I/'  The  employee’s  specific  role  In 
emergency  procedures. 

(g)  Specific  information  to  aid  the  em¬ 
ployee  in  recognition  and  evaluation  of 
conditions  and  situations  which  may  re¬ 
sult  In  the  release  of  4-Dimethylamlno- 
azebenzene: 

(h)  The  purpose  for  and  application  of 
specific  first  aid  procedures  and  prac¬ 
tices: 

<i)  A  review  of  this  section  at  the  em¬ 
ployee’s  first  training  and  Indoctrination 
program  and  annually  thereafter. 

(ID  Specific  emergency  procedures 
shall  be  prescribed,  and  posted,  and  em- 
plo>'ee8  shall  be  familiarized  with  their 
terms,  and  rehearsed  In  their  application 
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(tU)  All  materials  relating  to  the  pro¬ 
gram  shall  be  provided  upon  request  to 
authorized  representatives  of  the  Assist¬ 
ant  Secretary  and  the  Chrector. 

(f)  Aeports— (1)  Operations.  Not  later 
than  March  1.  1974.  the  Information  re¬ 
quired  In  subdivisions  (1).  <U).  (tli).and 
(lv>  of  this  subparagraph  shall  be  re¬ 
ported  In  writing  to  the  nearest  OSHA 
Area  Director.  Any  changes  In  such  Infor¬ 
mation  shall  be  similarly  reported  in 
writing  within  15  calendar  days  of  such 
change.  (1)  A  brief  description  and  in- 
plant  location  of  the  areats)  regulated 
and  the  address  of  each  regulated  area: 

(11)  The  name(s>  and  other  identify¬ 
ing  Information  as  to  the  presence  of  4- 
Dimethylamlnoazobenzene  In  each  regu¬ 
lated  area: 

(Ul)  The  number  of  employees  In  each 
regulated  area,  during  normal  operations 
Including  maintenance  activities:  and 

(lv>  The  mariner  In  which  4-Dlmethyl' 
amlnoazobenzene  present  in  each  reg¬ 
ulated  area:  e  g.  whether  it  la  manufac¬ 
tured.  processed,  used,  repackaged,  re¬ 
leased.  stored,  or  otherwise  handled 

(2>  /ncldcnts.  Incidents  which  result  in 
the  release  of  4-Dlmethylamlnoazoben- 
zene  into  any  area  where  employees  may 
be  potentially  exposed  shall  be  reported 
in  accordance  with  this  subparagraph. 
(D  A  report  of  the  occurrence  of  the  inci¬ 
dent  and  the  facts  obtainable  at  that 
time  including  a  rei>ort  on  any  medical 
treatment  of  affected  employees  shall  be 
made  within  24  hours  to  the  nearest 
OSHA  Area  Director. 

(11)  A  written  report  shall  be  filed  with 
the  nearest  OSHA  Area  Director  within 
15  calendar  days  thereafter  and  shall  in¬ 
clude:  (a)  A  specification  of  the  amount 
of  material  released,  the  amount  of  time 
involved,  and  an  explanation  of  the  pro¬ 
cedure  used  in  determining  this  figure: 

(b)  A  description  of  the  area  involved, 
and  the  extent  of  knowm  and  possible 
employee  exposure  and  area  contamina¬ 
tion:  and 

(c)  A  report  of  any  medical  treatment 
of  affected  employees,  and  any  medical 
surveiUance  program  Implemented:  and 

<d)  An  analysis  of  the  circum-stances  of 
the  Incident,  and  measures  taken  or  to 
be  taken,  with  specific  completion  dates, 
to  avoid  further  similar  releases. 

(g>  Medical  surveillance.  At  no  cost  to 
the  employee,  a  program  of  medical  sur¬ 
veillance  shaU  be  established  and  imple¬ 
mented  for  employees  considered  for  as¬ 
signment  to  enter  regulated  areas,  and 
for  authorized  employees.  (1)  Bxamina^ 
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Hofu.  (i)  Before  an  employee  Is  assigned 
to  enter  a  regulated  area,  a  preassign¬ 
ment  physical  examination  by  a  physi¬ 
cian  shall  be  provided  The  examination 
shall  Include  the  personal  history  of  the 
employee,  familv  and  occupational  back¬ 
ground.  Including  genetic  and  environ¬ 
mental  factors. 

(it)  Authorized  employees  shall  be  pro¬ 
vided  i>eiiodlc  physical  examinations,  not 
less  often  than  annually,  following  the 
prea-vslgnment  examination. 

(ill)  In  all  physical  examinations,  the 
examining  physician  shall  consider 
whether  there  extst  conditions  of  in¬ 
creased  risk,  including  reduced  immu¬ 
nological  cmnpetence.  those  undergoing 
treaunent  with  steroids  or  cytotoxic 
agents,  pregnancy  and  cigarette  smoking. 

(2)  Accords  (1)  Employers  of  em¬ 
ployees  examined  pursuant  to  this  para¬ 
graph  shall  cause  to  be  maintained  com¬ 
plete  and  accurate  records  of  all  such 
medical  examinations  Records  shall  be 
maintained  for  the  duratlcm  of  the  em¬ 
ployee’s  employment.  Uixin  termination 
of  the  employee’s  employment,  includ¬ 
ing  retirement  or  death,  or  in  the  event 
that  the  employer  ceases  business  with¬ 
out  a  successor,  records,  or  notarized  true 
copies  thereof,  shall  be  forwarded  by  reg¬ 
istered  mail  to  the  Director. 

(11)  Records  required  by  this  paragraph 
shall  bo  provided  upon  request  to  author¬ 
ized  representatives  of  the  Assistant  Sec¬ 
retary  or  the  Director,  and  ui>on  request 
of  an  employee  or  former  employee,  to  a 
physician  designated  by  the  employee  or 
to  a  new  employer. 

(ilti  Any  phvstclan  who  conducts  a 
medical  examination  required  by  this 
paragraph  shall  fumtsh  to  the  employer 
a  statement  of  the  employee's  aultability 
for  employment  in  the  specific  exposure. 
§  1910.1016  N-NiirotwMlini('lli)'Uminr. 

(a)  Scope  and  appficaNon  (1)  Thts 
section  applies  to  any  area  in  which  N> 
NiCrosodimethylamtne.  Chemical  Ab¬ 
stracts  Service  Registry  Number  62759 
Is  manufactured,  processed,  repackaged, 
released,  handled,  or  stored,  but  shall  not 
apply  to  trans-shipment  in  sealed  con¬ 
tainers.  except  for  the  labeling  require¬ 
ments  under  paragraphs  (e)  (2),  (3>.  and 
<4)  of  this  section 

(21  This  secUcMi  shall  not  appb*  to  solid 
or  liquid  mixtures  containing  less  than 
1.0%  by  weight  or  volume  of  N-Nltro- 
sodi  meUiy  lamine. 

(b)  Definitions.  For  the  purposes  of 
this  section'  (1)  “Absolute  filter”  is  one 


capable  of  retaining  99.97  percent  of  a 
mono  disperse  aerosol  of  0.3  ^  par¬ 
ticles. 

<21  ’’Authorized  employee’*  means  an 
employee  whose  duties  require  him  to  be 
in  the  regulated  area  and  who  has  been 
specifically  assigned  by  the  employer. 

<3)  “Clean  change  room”  means  a 
room  where  employees  put  on  clean 
clothing  and/or  protective  equipment  In 
an  environment  free  of  N-Nltrosodl- 
methylamine.  The  clean  change  room 
shall  be  contiguous  to  and  have  an  entry 
from  a  shower  room,  when  the  shower 
room  facilities  are  otherwise  required  In 
this  section. 

(4)  “Closed  system”  njeans  an  opera¬ 
tion  involving  N-Nitrosodlmethylamlne 
where  cwitalnm^’nt  prevents  the  release 
of  N-Nitrosodimet!iyiamine  Into  regu¬ 
lated  areas,  nonregulated  areas,  or  the 
external  environment. 

(5)  ’‘Decontamination”  means  the  In¬ 
activation  of  N-Nitrosodlmethylamlne  or 
Its  safe  disposal. 

<6»  “Director”  means  the  Director  Na¬ 
tional  Institute  for  Occupational  Safety 
and  Health,  or  any  person  directed  by 
him  or  the  Secretary  of  Health.  Educa¬ 
tion,  and  Welfare  to  act  for  the  Director. 

»7)  “Dl.sposar’  means  the  safe  removal 
of  N-Nlttosodimethylamine  from  the 
work  environment. 

(8»  “Emergency”  means  an  unforeseen 
circumstance  or  set  of  circumstances  re¬ 
sulting  In  the  release  of  N-Nitrosodi- 
methylamine  which  may  result  In  expo¬ 
sure  to  or  contact  with  N-Nltrosodimeth- 
ylamlne 

(9»  “External  environment”  means  any 
environment  external  to  regulated  and 
nonregulated  areas. 

(10)  “Isolated  system  *  means  a  fully 
enclosed  structure  other  than  the  vessel 
of  containment  of  N-Nltrosod!methyla- 
mlne.  which  Is  impervious  to  the  passage 
of  N-Nitrosvxllmethylamlne.  and  which 
would  prevent  the  entry  of  N-Nitrasodi- 
methylamlne  Into  regulated  areas,  non- 
regulatcd  areas,  or  the  external  environ¬ 
ment,  should  leakage  or  spillage  from  the 
ves.sel  of  containment  occur. 

(11)  “Laboratory  type  hood**  is  a  de¬ 
vice  enclosed  on  three  sides  and  the  top 
and  bottom,  designed  and  maintained  so 
as  to  draw  air  inward  at  an  average 
linear  face  velocity  of  V^O  feet  per  minute 
with  a  minimum  of  125  feet  per  minute: 
designed,  constructed,  and  maintained  In 
such  a  wrav  that  an  operation  involving 
N-Nltrosodimethylamlne  within  the  hood 
does  not  require  the  insertion  of  any 
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portion  of  any  employee's  body  other 
than  his  hands  and  arms. 

(12)  “Nonregulated  area”  means  any 
area  under  the  control  of  the  employer 
where  entry  and  exit  is  neither  restricted 
nor  controlled. 

(13)  “Open-vessel  system**  means  an 
operation  involving  N-Nltrosodimethyla- 
mine  in  an  open  vessel,  which  is  not  In 
an  Isolated  system,  a  laboratory  type 
hood,  nor  in  any  other  system  affording 
equivalent  protection  against  the  entry 
of  N-Nitrosodlmethylamlne  into  regu¬ 
lated  areas,  nonregulated  areas,  or  the 
external  environment. 

(14)  “Protective  clothing”  means 
clothing  designed  to  protect  an  employee 
against  contact  with  or  exposure  to  N- 
Nitrosodimethyiamine. 

(15)  “Regulated  area"  means  an  area 
where  entry  and  exit  is  restricted  and 
controlled. 

(c>  Requirements  for  areas  confatnfnp 
N~NitTos^imtthiflamine  A  regulated 
area  shall  be  established  by  an  employer 
where  N-Nltrosodimethylamine  Is  manu¬ 
factured.  processed,  used,  repackaged,  re¬ 
leased.  handled  or  stored  All  such  areas 
shall  be  controlled  in  accordance  with 
the  requirements  for  the  following  cate¬ 
gory  or  categories  describing  the  opera¬ 
tion  Involved;  d)  Isolated  systems.  Em¬ 
ployees  working  with  N-Nitrosodlmethyl¬ 
amlne  within  an  Isolated  system,  such 
as  a  “glove  box'*  shaU  wash  their  hands 
and  arms  upon  completion  of  the  as¬ 
signed  task  and  before  engaging  in  other 
activities  not  associated  with  the  isolated 
system. 

(2)  Closed  system  operation.  Within 
regulated  areas  where  N-Nltrosodlmeth- 
ylamine  Is  stored  In  sealed  containers, 
or  contained  in  a  closed  system,  includ¬ 
ing  piping  systems,  with  any  sample 
ports  or  openings  closed  while  N-Nltro¬ 
sodimethylamine  is  contained  within .  .(D 
Access  shall  be  restricted  to  authorized 
employees  only : 

(U)  Employees  shall  be  required  to 
wash  hands,  forearms,  face  end  neck 
upon  each  exit  from  the  regulated  areas, 
close  to  the  point  of  exit  and  before 
engaging  in  other  activities 

(3)  Open  vessel  system  operations 
Open  vessel  system  operations  as  defined 
in  paragraph  (b)  (13)  of  this  section  are 
prohibited. 

(4)  Transfer  from  o  closed  system, 
charging  or  discharging  p<fint  operations, 
or  otherwise  opening  a  closed  system. 
In  operations  involving  ‘’laboratory  type 


hoods.”  or  in  locations  where  N-Nitro- 
sodlmethylamine  is  contained  In  an 
otherwise  “closed  system,”  but  is  traxu- 
ferred,  charged,  or  discharged  into  other 
normally  closed  containers,  the  provi¬ 
sions  of  this  subparagraph  shall  apply. 
<i>  Access  shall  restricted  to  author¬ 
ized  employees  (mly ; 

(ID  Each  operation  shall  be  provided 
with  continuous  local  exhaust  ventilation 
so  that  air  movement  is  always  from 
ordinary  work  areas  to  the  (H^eratlon. 
Exhaust  air  shall  not  be  discharged  to 
regulated  areas,  nonregulated  areas  or 
the  external  environment  unless  decon¬ 
taminated.  Clean  makeup  air  shall  be 
Introduced  in  sufficient  volume  to  main¬ 
tain  the  correct  operation  of  the  local 
exhaust  system. 

(UD  Employees  shall  be  provided  with, 
and  required  to  wear,  clean,  full  body 
protective  clothing  <  smocks,  coveralls,  or 
long-sleeved  shirt  and  pants),  shoe 
covers,  and  gloves  prior  to  entering  the 
regulated  area. 

(tv>  Employees  engaged  in  N-Nltro- 
sodimelhvlamine  handling  operations 
shall  be  provided  with  and  required  to 
wear  and  use  a  half-face,  filter-type 
respirator  for  dusts  mists,  and  fumes,  In 
accordance  with  I  1910  134  A  re^lrator 
affording  higher  levels  of  protection  may 
be  substituted 

(V)  Prior  to  each  exit  from  a  regu¬ 
lated  area,  employees  shall  be  required  to 
remove  and  leave  protective  clothing  and 
equipment  at  the  point  of  exit  and  at  the 
last  exit  of  the  day  to  place  used  clothing 
and  equipment  in  impervious  containers 
at  the  point  of  exit  for  purposes  of  de¬ 
contamination  or  disposal  The  contents 
of  such  imperviou.s  containers  shall  be 
identified,  as  required  under  paragraphs 
(e)(2).  <3).  and  <4)  of  this  section. 

(vli  Employees  shall  be  required  to 
wash  hands  forearms,  face  and  neck  on 
each  exit  from  the  regulated  area,  close 
to  the  point  of  exit,  and  before  engaging 
tn  other  acUvlUes. 

(vlD  Employees  shall  be  required  to 
shower  after  the  last  exit  of  the  day. 

(vlli)  Drinking  fountains  are  pro¬ 
hibited  in  the  regiilated  area. 

(5)  Maintenance  and  decfmtamination 
activities  In  cleanup  of  leaks  or  spills, 
maintenance  or  repair  operatiems  on  ocm- 
tamlnated  systems  or  equlmnent,  where 
direct  cmitact  with  N-Nitrosodlmethyl- 
amlne  could  result,  each  authorized  em¬ 
ployee  altering  that  area  shall:  (!)  Be 
provided  with  and  required  to  wear  clean. 


impervious  garments,  including  gloves, 
boots  and  continuous-air  supplied  hood 
in  accordance  with  §  1910.134. 

ili)  Be  decontaminated  before  remov¬ 
ing  the  protective  garments  and  hood: 

(ili)  Be  required  to  shower  upon  re¬ 
moving  the  protective  garments  and 

hood.  _ _ 

(d>  (lateral  regulated  area  require- 
mcnts^al)  Employee  identification.  A 
daily  roster  of  employees  entering  regu¬ 
lated  areas  shall  be  established  and 
maintained.  The  rosters  or  a  summary  of 
the  rosters  shall  be  retained  for  a  period 
of  20  years.  The  rosters  and/or  sum¬ 
maries  shall  be  provided  upon  request  to 
authorized  representatives  of  the  Assist¬ 
ant  Secretary  and  the  Director.  In  the 
event  that  the  employer  ceases  business 
without  a  successor,  rosters  shall  be  for¬ 
warded  by  registered  mail  to  the  DlrectSl 
(2)  Emergencies.  In  an  emergency. 
Immediate  measures  Including,  but  not 
limited  to.  the  requirements  of  subdivi¬ 
sions  (D,  (ID.  (ili).  (iv).  and  (v)  of  this 
subparagraph  shall  be  Implemented.  (D 
The  potentially  affected  area  shall  be 
evacuated  as  soon  as  the  emergency  has 
been  determined. 

(11)  Hazardous  conditions  created  by 
the  emergency  shall  be  eliminated  and 
the  t-otentlally  affected  area  shall  be  de¬ 
contaminated  prior  to  the  resumption  of 
normal  operations. 

(UD  Special  medical  surveillance  by  a 
physician  shall  be  Instituted  within  24 
hours  for  employees  present  In  the  poten¬ 
tially  affect^  area  at  the  time  of  the 
emergency.  A  report  of  the  medical  sur¬ 
veillance  and  any  treatment  shall  be  In¬ 
cluded  in  the  Incident  report,  in  accord¬ 
ance  with  paragr&pfi  (f)(2)  of  this 
secUon. 

(iv)  Where  an  employee  has  a  known 
contact  with  N-Nitrosodlmethylamlne. 
such  employee  shall  be  required  to  shower 
as  soon  as  possible,  imless  contraindi¬ 
cated  by  physical  injuries. 

(V)  An  incident  report  on  the  emer¬ 
gency  shall  be  reported  as  provided  in 
paragraph  (f )  <2)  of  this  section. 

(S)  Hygiene  facilities  and  practices. 
(1)  Storage  or  consumption  of  food,  stor¬ 
age  or  use  of  containers  of  beverages, 
storage  or  application  of  cosmetics, 
smoking,  storage  of  smoking  materials, 
tobacco  products  or  other  products  for 
chewing,  or  the  chewing  such  products, 
are  prohibited  in  regulated  areas. 


(U)  Where  employees  are  required  by 
this  section  to  wash,  washing  facilities 
shall  be  provided  in  accordance  with 
I  19:0. 141(d) (1)  ami  (2)(ii)  through 
(vit). 

(lU)  Where  employees  are  required  by 
this  section  to  shower,  shower  facilities 
shall  be  provided  In  accordance  with 
1 1910.141(d)(3>. 

(Iv)  Where  employees  wear  protective 
clothing  and  equU>mert  clean  change 
rooms  shall  be  provided.  In  accordance 
with  81910141(e).  for  the  number  of 
such  employees  required  to  change 
clothes. 

(y)  Where  toilets  are  in  regulated 
areas,  such  toilets  sliaU  be  In  a  separate 
room. 

(4)  Contamination  control.  (1)  Regu 
lated  areas,  except  for  outdoor  systems, 
shall  be  maintained  under  pressure  nega¬ 
tive  with  respect  to  nonregulated  areas. 
Local  exhaust  ventilation  may  be  used 
to  satisfy  this  requirement  Clean  make¬ 
up  air  In  equal  volume  shall  replace  air 
removed. 

(ID  Any  equipment,  material,  or  other 
item  taken  Into  or  removed  from  a  regu¬ 
lated  area  shall  be  done  so  in  a  manner 
that  does  not  cause  contamination  In 
nonregulated  areas  or  the  external 
environment. 

<lUi  Decontamination  procedures 
shall  be  established  and  implemented  to 
remove  N-Nltrosodimethylamlne  from 
the  surfaces  of  m'^terials.  equipment  and 
the  decontamination  facility. 

(iv)  Dry  sweeping  and  dry  mopping 
are  prohibited. 

(e)  Signs,  information  and  training — 
(1)  Signs.  (1)  Entrances  to  regulated 
areas  shall  be  posted  with  signs  bearing 
the  legend : 

Cahcex -Suspect  Agent 

AUTHORBBD  PERSONNEL  ONLY 

(11)  Entrances  to  regulated  areas  con¬ 
taining  operations  covered  in  paragraph 

(c)  (5)  of  this  section  shall  be  posted  with 
signs  bearing  the  legend : 

Cancer-Suspect  Agent  Exposed  in  This 
Area 

Impervious  Suit  Inci.udinc  Qlovss. 

Boots,  and  Air-Supplied  Hood  Re¬ 
quired  AT  All  Tikes 

Authorized  Personnel  Only 
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(til)  Appropriate  signs  and  instruc- 
Uons  shall  be  posted  at  the  entrance  to, 
and  exit  from,  regulated  areas.  Informing 
employees  of  the  procedures  that  must  be 
followed  in  entering  and  leaving  a  reg> 
ulated  area. 

(2>  Container  contents  identification. 

(i)  Containers  of  N«Nltrosodtmethyla* 
mine  and  containers  required  under 
paragraphs  (c)(4Mv)  and  <c)(6>(vil> 
<b).  and  (c)<6>(viil)(b)  of  this  section 
which  are  accessible  only  to.  and  han- 
died  only  by.  authorized  employees,  or 
by  other  employees  trained  In  accord¬ 
ance  with  subparagraph  (5)  of  this  para¬ 
graph.  may  have  contents  identification 
limited  to  a  generic  or  proprietary  name, 
or  other  proprietary  identification,  of  the 
carcinogen  and  percent. 

(11)  Containers  of  N-N!trosodlmethyl- 
amlne  and  containers  required  under 
paragraphs  <c)<4)<v),  (c)(6)<vll)<b). 
and  (c)<6)  fvillXb)  of  this  section  which 
are  accessible  to.  or  handled  by  employ¬ 
ees  other  than  authorized  employees  or 
employees  trained  in  accordance  with 
subparagraph  (5)  of  this  paragraph  .shall 
have  contents  Identification  which  in¬ 
cludes  the  full  chemical  name  and  Chem¬ 
ical  Abstracts  Service  Registry  number 
as  listed  in  (wragraph  fa)  (1)  of  this  sec¬ 
tion. 

(iii)  Containers  shall  have  the  warn¬ 
ing  words  "CANCER-SUSPECT  AGENT" 
displayed  immediately  under  or  adjacent 
to  the  contents  identification. 

<tv>  Containers  which  have  N-Nl- 
trasndtmethylamlne  contents  with  cor¬ 
rosive  or  irritating  properties  shall  have 
label  statements  warning  ol  such  haz¬ 
ards.  noting,  if  appropriate,  particularly 
sensitive  or  affected  portions  of  the  body 

<3>  Lettering.  Lettering  on  signs  and 
Instructions  required  by  .subparagraph 
U)  of  this  paragraph  shall  a  mini¬ 
mum  letter  height  of  2  inches.  Labels  on 
containers  required  under  this  .>ectton 
shall  not  be  less  than  the  size  of  the 
largest  lettering  on  the  package,  and  not 
less  than  8  point  type  in  any  instance: 
Provided.  TTiat  no  such  re^tulrcd  lettering 
need  be  more  than  1  Inch  In  height. 

14>  Pro/iibtted  statements.  No  state¬ 
ment  shall  appear  on  or  near  any  re¬ 
quired  sign,  label,  or  Instruction  which 
contradicts  or  detracts  from  the  effect 
of  any  required  warning,  information  or 
Instruction. 


f5>  Training  and  indoctrination.  (1) 
Each  employee  prior  to  being  authorized 
to  enter  a  regulated  area,  shall  receive  a 
training  and  Indoctrination  program  in¬ 
cluding.  but  not  necessarily  limited  to. 

<a)  The  nature  of  the  carcinogenic 
hazards  of  N-Nitrosodlmclhylamine.  in¬ 
cluding  local  and  systemic  toxicity; 

<b>  The  specific  nature  of  the  oper¬ 
ation  Involving  N-Nitrosodlmethylamlne 
which  could  result  in  exposure: 

<c)  The  purpase  for  and  application 
of  the  medical  surveillance  program,  in¬ 
cluding.  a.s  appropriate,  methods  of  self- 
examination; 

(d)  The  purpose  of  and  application  of 
decontamination  practices  and  purposes: 

(e)  The  purpose  for  and  significance 
of  emergency  practices  and  procedures; 

(f)  The  employee’s  specific  role  in 
emergency  procedures  . 

(g)  Specific  information  to  aid  the 
employee  in  recognition  and  evaluation 
of  conditions  and  situations  which  may 
result  in  the  release  of  N-Nltrosodi- 
methylamlne; 

fh)  The  purpose  for  and  application 
of  specific  first  aid  procedures  and  prac¬ 
tices. 

ii>  A  review  of  this  section  at  the  em¬ 
ployee’s  first  training  and  Iruioctrlnatlon 
program  and  annually  thereafter. 

<U)  Specific  emergency  procedures 
shall  be  prescribed,  and  posted,  ai^d  em¬ 
ployees  shall  be  familiarized  with  their 
lerms.  and  rehearsed  In  their  appltoa- 
tion. 

<Ui)  All  materials  relating  to  the  pro¬ 
gram  shall  be  provided  upon  request  to 
authorized  representatives  of  the  Assist¬ 
ant  Secretary  and  the  Director. 

<  f )  Reports —  f  1 )  Operaf tons.  Not  later 
than  March  1.  1974.  the  Information  re¬ 
quired  in  subdivisions  (1>.  ^ii>.  <lii>,  and 
(iv>  of  this  paragraph  sluill  be  reported 
In  writing  to  the  nearest  OSHA  Area 
Director.  Any  changes  in  such  Informa¬ 
tion  shall  be  similarly  reported  in  writing 
within  15  calendar  days  of  such  change 
(i>  A  brief  description  and  in-piant  lo¬ 
cation  of  the  arrays)  regulated  and  the 
address  of  each  regulated  area ; 

«ii>  The  name(s)  and  other  identify¬ 
ing  information  as  to  the  presence  of 
N-Nitrosodimethylaminc  In  each  regu¬ 
lated  area: 

(Ul)  The  number  of  employees  In  each 
regulated  area,  during  normal  operations 
including  maintenance  activities;  and 
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‘iv»  The  manner  In  which  N-Nitro- 
sodlmethylamine  is  present  In  each 
regulated  area;  e  g.  whether  tt  is  manu¬ 
factured.  process^,  used.  r^Mickaged. 
released,  stored,  or  otherwise  handled 
(2>  Incidents.  Incidents  which  result 
in  the  release  of  N-Nltrosodlmethyla- 
mine  into  anv  area  where  employees  may 
be  potentially  exposed  shall  be  reported 
in  accordance  with  this  subparagraph. 
M>  A  report  of  the  occurrence  of  the 
incident  and  the  facts  obtainable  at  that 
lime  including  a  report  on  any  medical 
treatment  of  affected  employees  shall  be 
made  witliln  24  hours  to  the  nearest 
OSHA  Area  Dlrector. 

« ii »  A  written  report  shall  be  filed  with 
the  nearest  OSHA  Area  Director  within 
15  calendar  days  thereafter  and  shall  In¬ 
clude  'a>  A  spectficulion  of  the  amount 
of  m.iterial  released,  the  amount  of  time 
Involve^!,  and  an  explanation  of  the  pro¬ 
cedure  iL'ied  In  determining  thia  figure; 

tb)  .A  description  of  the  area  Involved 
and  the  extent  of  known  and  possible 
employee  exposure  and  area  contamina¬ 
tion:  and 

<c>  A  report  of  any  medical  treatment 
of  affecied  employees,  and  any  medical 
surveillance  program  Implemented;  and 
An  analysis  of  the  circumstances 
of  the  Incident,  and  measures  taken  or 
to  be  taken,  with  specific  completion 
dates,  to  avoid  further  similar  releases. 

(g)  Medtcal  surveillance.  At  no  cost  to 
the  employee,  a  program  of  medical  sur¬ 
veillance  ^all  be  establisiied  and  imple¬ 
mented  for  employees  considered  for  as¬ 
signment  to  enter  regulated  areas,  and 
for  authorized  employees.  (1)  Czamtna- 
fions.  (1)  before  an  employee  Is  assigned 
to  enter  a  regulated  aera.  a  preasslgn- 
me;\t  physical  examination  by  a  phy¬ 
sician  shall  be  provided.  The  examination 
shall  include  the  {>ersonal  history  of  the 
employee,  family  and  occupation^  back¬ 
ground.  Including  genetic  r^nd  environ¬ 
mental  factors. 

(U)  Authorized  employees  shall  be 
provided  periodic  physical  examinations, 
not  less  often  than  annually,  following 
the  preas.dgnment  t'xaminaiion. 

<iii)  In  all  physical  examinations,  the 
examining  physuian  shall  consider 
whether  there  exist  conditions  of  in¬ 
creased  risk,  including  reduced  immu¬ 
nological  competence,  those  undergoing 
treatment  with  steroids  or  cytotoxic 
agents,  pregnancy  and  cigarette  smoking 


(2)  Records,  u)  Emi^yers  of  em¬ 
ployees  examined  pursuant  to  this  para¬ 
graph  shall  caase  to  be  maintained  emn- 
plete  and  accurate  records  of  all  such 
medical  examinations.  Records  shall  be 
maintained  for  the  duration  ol  the  em¬ 
ployee's  employment.  Upoo  termination 
of  an  employee’s  employment.  Including 
retirement  or  death,  or  In  the  event  that 
the  employer  ceases  business  without  a 
successor,  records,  or  notarized  true 
copies  thereof,  shall  be  forwarded  by 
registered  mail  to  the  Director. 

<U)  Records  required  by  this  para¬ 
graph  shall  be  provided  upon  request  to 
authorized  representatives  of  the  As¬ 
sistant  Secretary  or  the  Director,  and. 
upon  request  of  an  employee  or  former 
employee,  to  a  physkl^  designated  by 
the  employee  or  to  a  new  employer. 

(iii)  Any  physician  who  conducts  a 
medical  examination  required  by  this 
paragraph  shall  furnish  to  the  employer 
a  statement  of  the  employee’s  suitability 
for  employment  in  the  specific  exporun  . 

S  1910.1017  Vinyl  rhloride. 

(a)  Scope  and  application.  <1>  Tills 
section  includes  requirements  for^the 
control  of  emi^yee  exposure  to  vlny] 
chlwide  (chloroethene).  Chemical  Ab¬ 
stracts  Service  Registry  No.  75014. 

(2)  'This  section  applies  to  the  manu¬ 
facture.  reaction,  packaging,  repackag¬ 
ing,  storage,  handling  or  use  of  vinyl 
chloride  or  polyvinyl  chloride,  but  does 
not  apply  to  the  handling  or  use  of  fabri¬ 
cated  produi^ts  made  of  polyvinyl  chlo¬ 
ride. 

(3)  This  scctimi  applies  to  the  trans¬ 
portation  of  vinyl  chloride  or  polyvinyl 
chloride  except  to  the  extent  that  the 
Department  of  Transportation  may 
regulate  the  hazards  covered  by  this  sec¬ 
tion. 

(b>  Definitions.  <1)  ** Action  level" 

means  a  concentration  of  vinyl  chloride 
of  0.5  ppm  averaged  over  an  8-tiour  work 
day. 

<2)  "Assistant  Secretary"  means  the 
Assistant  Secretary  of  Labor  for  Occupa¬ 
tional  Safety  and  Health.  UB.  Dep^- 
ment  of  Labor,  or  his  designee. 

(3)  **Authori7.ed  person**  means  any 
person  specifically  authorized  by  the  em¬ 
ployer  whose  dutie.'.  require  him  to  enter 
a  regulated  area  or  any  person  entering 
.such  an  area  as  a  designated  representa¬ 
tive  of  emirfoyees  for  the  purpose  of  ex¬ 
ercising  an  opportunity  to  observe  moni¬ 
toring  and  measuring  procedures. 
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(4)  "Director"  means  the  Director. 
National  Institute  for  Occupational 
Safety  and  Healtli.  U.S.  Department  of 
Health,  Education,  and  Welfare,  or  his 
designee. 

<5)  "Emergency’’  means  any  occur¬ 
rence  such  as.  but  not  limited  to.  equip¬ 
ment  failure,  or  operation  of  a  relief  de* 
Tice  which  is  likely  to.  or  does,  result  in 
massive  release  of  vinyl  chloride. 

<6)  "Fabricated  product"  means  a 
product  made  wholly  or  partly  from 
polyvinyl  chloride,  and  which  does  not 
require  further  processing  at  tempera¬ 
tures,  and  for  times,  sufficient  to  cause 
mass  melting  of  the  polyvinyl  chloride 
resulting  in  Uic  release  of  vinyl  chloride 

(7)  "Hazardous  operation"  means  any 
operation,  procedure,  or  activity  where  a 
release  of  either  vinyl  chloride  liquid  or 
gas  might  be  expected  as  a  consequence 
of  the  operation  or  because  of  an  acci¬ 
dent  in  the  operation,  which  would  result 
in  an  employee  exposure  In  excess  of  the 
permissible  exposure  limit. 

(8)  "OSHA  Area  Director"  means  the 
Director  for  the  Occupational  Safe^ 
and  Health  Administration  Area  Office 
having  jurisdiction  over  the  geographic 
area  in  which  the  employer’s  establish¬ 
ment  is  located. 

(9)  "Polyvinyl  chloride"  means  poly¬ 
vinyl  chloride  hom<HX>lymer  or  copoly¬ 
mer  before  such  is  converted  to  a  fabri¬ 
cated  product 

(10)  “Vinyl  chloride"  means  vinyl 
chloride  monomer. 

(c)  Permissible  exposure  Unit.  (1)  No 
employee  may  be  exposed  to  vinyl  chlo¬ 
ride  at  concentrations  greater  than  1  ppm 
averaged  over  any  8-hour  period,  amd 

(2)  No  employee  may  be  exposed  to 
vinyl  chloride  at  concentrations  greater 
than  5  ppm  averaged  over  any  period  not 
exceeding  15  minutes. 

(3)  No  employee  may  be  exposed  to 
vinyl  chloride  by  direct  ccmtact  with 
liquid  vinyl  chloride. 

(d)  Jgonitorinp.  <1)  A  program  of 
Initial  monitoring  and  measurement 
shall  be  undertaken  In  each  establish¬ 
ment  to  determine  if  there  Is  any  on- 
ployee  exposed,  without  regard  to  the  use 
of  respirators,  in  excess  of  the  action 
level. 


(3>  Where  a  determination  conducted 
under  paragraph  (dXl)  of  this  section 
ihows  any  employee  exposures,  without 
regard  to  the  use  of  respirators,  in  ex¬ 
cess  of  the  action  level  a  program  for  de¬ 
termining  exposures  for  each  such  em¬ 
ployee  shall  be  established.  Such  a  pro¬ 
gram: 

<i)  Shall  be  repeated  at  least  monthly 
where  any  employee  Is  exposed,  without 
regard. to  the  use  of  respirators,  in  ex- 
cr.'^s  of  the  permissible  exposure  limit. 

(li>  Shall  be  repeated  not  less  i^nn 
luarterly  where  any  employee  is  exposed, 
without  regard  to  the  use  of  respirators. 
In  excess  of  the  action  level. 

(ill)  May  be  discontinued  for  any  em¬ 
ployee  only  when  at  least  two  consecu¬ 
tive  monitoring  detenninatlons.  made  not 
less  than  5  working  days  apart,  show  ex¬ 
posures  for  that  employee  at  or  below 
the  acticHi  leveL 

(3)  Whenever  there  has  been  a  pro¬ 
duction,  process  or  control  change  which 
may  result  in  an  increase  in  the  release 
of  vinyl  chloride,  or  the  employer  has 
any  other  reason  to  suspect  that  any  em¬ 
ployee  may  be  exposed  in  excess  of  the 
action  level,  a  determination  of  employee 
exposure  under  paragraph  (d)  <1)  of  this 
section  shall  be  performed. 

(4)  ’The  meth(^  of  monitoring  and 
measurement  shall  have  an  accuracy 
fwlth  a  confidence  level  of  95  percent)  of 
not  less  than  plus  or  mlnia  50  percent 
from  025  through  02  mun,  plus  or  minus 
35  percent  from  over  02  ppm  through 
1.0  ppm.  and  plus  or  minus  25  percent 
over  1.0  ppm.  (Methods  meeting  th^ 
accuracy  requirements  are  available  in 
the  "NI08H  Manual  of  Analytical 
Methods") . 

(5)  Employees  or  their  designated  rep¬ 
resentatives  shall  be  afforded  reasonable 
(Vportunlty  to  observe  the  monitor¬ 
ing  and  measuring  required  thi« 
paragraph. 

(e)  Regulated  area.  (1)  A  regulated 
area  shall  be  established  where: 

(1)  Vinyl  chloride  or  polyvinyl  chloride 
is  manufactured,  reacted,  repackaged, 
stored,  handled  or  used;  anrf 

(U)  Vinyl  chloride  concentrations  are 
In  excess  of  the  permissible  exposure 
limit. 

(2)  Acces  to  regulated  areas  shall  be 
limited  to  authorized  persons.  dally 
roster  shall  made  of  authorSed  per¬ 
sons  who  enter! 


<fi  Methods  of  compliance.  Employee 
exposures  to  vinyl  chloride  shall  be  c(Hi- 
troUed  to  at  or  telow  the  permissible  ex¬ 
posure  limit  provided  in  paragraph  (c) 
of  this  section  by  englneertog.  work  prac¬ 
tice.  and  personal  protective  controls  as 
follows: 

<1)  Feasible  engineering  and  work 
practice  controls  shall  immediately  be 
ased  to  reduce  exposures  to  at  or  below 
the  permi.'j.'iblc  exposure  limit. 

(2  •  Wherever  feasible  engineering  and 
uork  practice  controls  which  can  be  in¬ 
stituted  immediately  are  not  sufficient  to 
reduce  cxi)osures  to  at  or  below  the  per¬ 
missible  exposure  limit,  they  shall  none¬ 
theless  be  used  to  reduce  exposures  to 
the  lowest  practicable  level,  and  shall  be 
supplemented  by  respiratory  protection 
in  accordance  with  paragrai^  <g)  of  this  - 
section.  A  program  shall  be  ertabUshed 
and  implemented  to  reduce  exposures  to 
at  or  below  the  permlssiUe  exposure 
limit,  or  to  the  greatest  extent  feasible, 
;iolely  by  means  of  engineering  and  work 
practice  controls,  as  soon  as  feasible. 

<3)  Written  plans  for  such  a  program 
shall  be  developed  and  furnished  upon 
request  for  examination  and  copying  to 
authorized  representatives  of  the  Assis¬ 
tant  Secretary  and  the  Director.  Such 
plans  shaU  be  updated  at  least  every  star 
months. 

(g)  Respiratory  proUdkm.  Where 
respiratory  protection  Is  required  wider 
this  section: 

(1)  The  employer  shall  provide  a 
respirator  which  meets  the  requlremeots 
of  this  paragrai^  and  shall  aware  that 
the  emutoyee  uses  such  rcapfrator.  except 
that  until  April  1.  1976.  wearing  of 
respirators  shall  be  at  the  discretion  of 
each  employee  for  exposures  not  in  ex¬ 
cess  of  25  ppm.  measured  over  any  15- 
minute  period.  Until  April  1,  1976, 
each  employee  who  cbooees  not  to  wear 
an  appropriate  respirator  shall  be  In¬ 
formed  at  least  quarterly  of  the  hazards 
of  vinyl  chloride  and  the  purpose. 
use.  and  llmnatlons  of  iestdiatory 
devices.  ^ 

(2>  Respirators  shall  be  aelet^  from 
among  those  iotntly  approved  by  t^ 
Mining  Enforcement  and  Safety  Admin¬ 
istration.  Departoaent  of  the  Interior, 
and  the  National  Instltote  for  Oecupa 
Uonal  Safety  and  Health  under  the  pro¬ 
visions  of  30  CFR  Part  11. 


(3)  A  respiratory  protection  program 
meeting  the  requirements  of  $  1010.194 
shall  be  estaMished  and  maintained. 

(4)  SelecUcm  of  resplratcws  for  vinyl 
chloride  shall  be  aa  follows: 

(5)  (1)  Entry  Into  unkown  concentra¬ 
tions  or  concentrations  greater  than 
36.000  ppm  (lower  explosive  limtt)  may 
be  made  only  for  purposes  of  life  rescue; 
and 

(U)  Entry  into  concentrations  of  less 
than  36.000  ppm,  but  greater  than  3.600 
ppm  may  be  made  only  for  purposes  of 
Ufa  rescue,  firefighting,  or  securing 
equipment  so  as  to  prevent  a  greater 
hazard  from  release  of  vinyl  chloride. 

(6)  Where  air-puiifytng  respirators 

are  u^;  _ 

(i)  Air-purtfying  cannisters  or  car¬ 
tridges  shall  be  replaced  prior  to  the 
expiration  of  their  service  life  or  the 
end  of  the  shift  in  which  they  are  first 
used,  w^hever  occurs  first,  and 

(U)  A  continuous  monitoring  and 
alarm  system  shall  be  provided  where 
concentrations  of  vinyl  chloride  could 
reasonaMy  exceed  the  allowable  concen¬ 
trations  for  the  devices  in  use.  Such  sys¬ 
tem  shall  be  used  to  alert  emplayeea  when 
vinyl  chloride  crnicentratlons  exceed  the 
allowable  concentrations  for  the  devices 
in  use. 

(7)  Apparatus  prescribed  for  higher 
concoitnUoDS  may  be  used  for  any  lower 
concentration. 

(h)  Hazardous  operations.  (1)  Em¬ 
ployees  engaged  in  hazardous  c^iermtions, 
including  entry  of  vessels  to  clean  pedy- 
Tlnyl  chloride  residue  from  vessel  walls, 
shall  be  provided  and  required  to  wear 
and  use; 

(1)  Respiratory  protection  in  accord¬ 
ance  with  paragraphs  (c)  and  (g)  of 
this  section:  and 

(il)  Protective  garments  to  prevent 
skin  contact  with  liquid  vinyl  chloride  or 
with  polyvinyl  cbloilde  residue  from 
vessel  walls.  The  protective  garments 
shall  be  selected  for  the  operatloo  and 
its  possible  exposure  condlUona. 

(2)  Protective  garments  shall  be  pro¬ 
vided  clean  and  dry  for  each  use. 
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AtiiiOfpA«He  ooAomtrsMoii  0/ 

vtfifi  cAloHd*  appmaUu 

(1)  Unknown,  or  abovo  $.600  ppm...  Opes-eSrcutl.  aelf-oonUlrvd  bronUilac  appnmtua.  pc«a- 
•urt  demand  t  jpe.  wtth  tuU  f  acepteoe. 

(tt)  Not  OT«r  3,600  ppm... _  (A)  ComMnaUoo  tjrpe  C  cupeled  air  ra«plrator,  praa- 

oore  demand  type,  wtth  full  or  half  fae^laoa. 
and  auxiliary  aaU-contalned  air  aupply;  or 

(111)  Not  om  1.000  ppat. _ _  (B)  Comblnatloa  auppUed  air  raaptrator  ocmtln- 

uoua  flow  type,  with  full  or  half  faeeplaoa.  and 
auxiliary  aelf  *0001x1000  air  aupply. 

Type  0.  auppllad  air  ra^lrator,  oootlDuoua  flow  type, 
with  fun  or  half  faeeplaoa.  helmet  or  hood. 

(tr)  Not  om  100  ppm..^ _  (A)  Combtuatlon  type  C  au^llad  air  re^tratcr  da> 

mand  type,  with  full  teeepleea.  and  auxiliary 
aolf>€ontained  air  aupply;  or 
(B)  Opao-cireult  aalf-cootaloed  breathlnf  ^iparatua 
with  full  faoepleea.  la  demand  mode:  or 
(Cl  Typo  C  auppllad  air  req^lrator.  demand  type,  with 
fun  faoepleea. 

(T)  Not  om  96  _ _  (A)  A  powered  air-purlfylng  reaplrator  with  hood. 

betmei,  full  or  half  faeeplaoa.  and  a  canlater 
whl^  proTidee  a  oennoa  Ufa  of  at  leant  4 
bouro  for  concenratlona  of  rlnyl  Glenda  up 
to  26  ppm.  or 

(B)  Qaa  ma^  front-  or  back-mounted  eanlatar  which 
proetdaa  a  aendea  Ufa  of  at  least  4  hours  for 
coneantratloDa  ot  vinyl  chloride  up  to  26  ppm. 

(▼1)  Not  over  10  ppm...... _ _  (A)  OomblnatlOQ  type  O  aupplled-alr  re^lratcr,  de¬ 

mand  type,  with  half  facepiece,  at^  auxiliary 
■elf -contained  air  auf^ly;  or 

(B)  Type  C  auppUed-atr  respirator,  demand  typa,  with 

half  faoeplece:  or 

(C)  Any  chemical  cartridge  req>irator  wtth  an  organic 

vapor  cartridge  which  provides  a  aervlea  Ufa 
of  at  least  1  hour  for  conoaotratlona  of  vinyl 
chloride  up  to  10  ppm. 
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<1)  Emergency  rifadftonx.  A  wrUten 
operational  plan  (or  emergency  situa¬ 
tions  shall  be  developed  for  each  facility 
storing,  handling,  or  otherwise  using 
vinyl  chloride  as  a  liquid  or  compressed 
gas.  Appropriate  portions  of  the  plan 
shall  be  Implemented  In  the  event  of  an 
emergency.  The  plan  shall  specifically 
provide  that ; 

(I)  Employees  engaged  in  hazardous 
operations  or  correcting  situations  of  ex¬ 
isting  hazardous  releases  shall  be 
equipped  as  required  In  paragraph  (h) 
of  this  section: 

<21  Other  employees  not  so  equipped 
shall  evacuate  the  area  and  not  return 
until  conditions  are  controlled  by  the 
methods  required  In  paragraph  (f)  of 
this  section  and  the  emergency  is  abated. 

(J)  Training  E^ach  employee  engaged 
In  vinyl  chloride  or  polyvinyl  chloride 
operations  shall  be  provided  training  in 
a  program  relating  to  the  hsizards  of 
vinyl  chloride  and  precautions  for  its 
safe  use. 

(1)  The  program  shall  include: 


(I)  The  nature  of  the  health  hazard 
from  chronic  exposure  to  vinyl  chloride 
Including  specifically  the  carclnogoiic 
hazard; 

<ll)  The  specific  nature  of  operations 
which  could  result  in  exposure  to  vinyl 
chloride  In  excess  of  the  permissible 
limit  and  necessary  protective  steps; 

(ill)  The  purpose  for.  proper  use.  and 
limitations  of  respiratory  protective 
devices; 

(Iv)  The  Are  hazard  and  acute  toxic¬ 
ity  of  vinyl  chloride,  and  the  necessary 
protective  steps: 

<v)  The  purpose  for  and  a  description 
of  the  monitoring  program; 

<vl)  The  purpose  for.  and  a  descrip¬ 
tion  of,  the  medical  surveillance 
program; 

i  vli )  Emergency  procedure* : 

(vlil)  Specific  Information  to  aid  the 
employee  In  recc^ltlon  of  conditions 
which  may  result  in  the  release  of  vinyl 
chloride;  and 


(lx)  A  review  of  this  standard  at  the 
employee’s  first  training  and  indoctrina¬ 
tion  program,  and  annually  thereafter. 

(2)  All  materials  relating  to  the  pro¬ 
gram  shall  be  provided  upon  request  to 
the  Assistant  Secretary  and  the  Director. 

(k)  Medical  surve^nce.  A  program 
of  medical  surveillance  shall  he  insti¬ 
tuted  for  each  employee  exposed,  with¬ 
out  regard  to  the  use  of  respirators,  to 
vinyl  chloride  In  excess  of  the  action 
levd.  The  program  shall  provide  each 
such  employee  with  an  opportunity  for 
examinations  and  tests  In  accordance 
with  this  paragraph  All  medical  ex¬ 
aminations  and  procedures  shall  be  per¬ 
formed  by  or  under  the  supervision  of  a 
licensed  physician,  and  shall  be  provided 
without  cost  to  the  employee. 

(l)  At  the  time  of  Initial  assignment, 
or  upon  Institution  of  medical  surveil¬ 
lance; 

<i)  A  general  physical  examination 
shall  be  performed,  with  specific  attea- 
Uon  to  detecting  enlargement  of  liver, 
spleen  or  kidneys,  or  dysfunction  in  these 
organs,  and  for  abnormalLles  In  skin, 
connective  tissues  and  tlie  pulmonary 
system  iSee  Appendix  A). 

(11)  A  medlc^  history  shall  be  taken, 
including  the  following  topics: 

(A)  Alcohol  Intake; 

(B)  Past  history  of  hepatitis; 

(C)  Work  history  and  past  exposure 
to  potential  h'^natntnxlr  agents,  includ¬ 
ing  drup jmd  chemicals: 

(D)  F^t  history  of  blood  transfu¬ 
sions  :  and 

<£>  Past  history  of  hospitalizations 

(111)  A  serum  specimen  shall  be  ob¬ 
tained  and  determinations  made  of: 

(A)  Total  biUrubln; 

<B)  Alkaline  phosphatase: 

(C)  Serum  glutamic  oxalacetlc  trans¬ 
aminase  (SGOTi ; 

<0)  Serum  glutamic  pyruvic  transam¬ 
inase  (8GPT) :  and 

(E)  Gamma  glustamyl  transpepUdase. 

(2)  Examinations  provided  in  accord¬ 
ance  with  this  paragraph  shall  be  per¬ 
formed  at  least: 

(I)  Every  6  months  for  each  employee 
who  has  been  employed  in  vinyl  chlo¬ 
ride  or  polyvinyl  chloride  manufacturing 
for  10  years  or  longer ;  and 

<U)  Annually  for  all  other  employees. 

(S)  Each  emi^yee  exposed  to  an 
emergency  shall  be  afforded  a(H>roprlate 
medical  surveillance. 


<4>  A  statement  of  each  employee’s 
suitability  for  continued  exposure  to 
vinyl  chloride  Including  use  of  protec¬ 
tive  equipment  and  respirators,  shall  be 
obtained  from  the  examining  physician 
promptly  after  any  examination.  A  copy 
of  the  physician's  statement  shall  be  pro¬ 
vided  each  employee. 

(5)  If  any  employee’s  health  would  be 
materially  impaired  by  continued  ex¬ 
posure.  such  employee  shall  be  with¬ 
drawn  from  possible  contact  with  vinyl 
chloride. 

(6)  Laboratory  analyses  for  all  bio¬ 
logical  specimens  included  in  medical 
examinations  shall  be  performed  in  labo¬ 
ratories  licensed  under  42  CFR  Part  74. 

(7)  If  the  examining  physician  deter¬ 
mines  that  alternative  medical  examina¬ 
tions  to  those  required  by  paragraph 
(k)(l)  of  this  section  wU]  provide  at 
least  equal  assurance  of  detecUng  med¬ 
ical  conditions  pertinent  to  the  exposure 
to  vinyl  chloride,  the  employer  may  ac¬ 
cept  such  alternative  examinations  as 
meeting  the  requirements  of  paragraph 
<k)(X)  of  this  section.  If  the  employer 
obtains  a  statement  from  the  examining 
physician  setting  forth  the  alternative 
examinations  and  the  rationale  for  sub¬ 
stitution.  This  statement  shall  be  avail¬ 
able  upon  request  for  examination  and 
copying  to  authorized  representatives  of 
the  Assistant  Secretory  and  the  Director. 

(1)  Sign*  and  label*.  (1)  Entrances  to 
regulated  areas  shall  be  posted  with  leg¬ 
ible  signs  bearing  the  legend: 
Cancer-Suspect  Agent  Akca  AuthoTizep~ 
Personnel  Onlt 

(2)  Areas  containing  hazardous  oper¬ 
ations  or  where  an  emergency  currently 
exists  shall  be  posted  with  l^ble  signs 
bearing  the  legend: 

Canckr-Busprct  Aosirr  in  This  Arra  Protbc- 

nvx  BQuirMSNT  fUquiuD  Authorord 

PxaaoNwu.  Only 

(3)  Containers  of  polyvinyl  chloride 
resin  waste  from  reactors  or  other  waste 
contaminated  with  vinyl  chloride  shall 
be  legibly  labeled: 

CONTAMINATXO  WiTH  VlKYL  ChLORIDI 
Cancer-Suspect  Agent 

(4)  Containers  of  polyvinyl  chloride 
shall  be  legibly  labeled : 

POLTVINTL  CHLOatOt  (OR  TRaO*  NAMB) 

Contains 
VlNTt,  CkLORIDB 

Vottl  CHLoaiot  IS  A  Camcxr-Susfbct  Agent 
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(5)  Containers  of  vinyl  chloride  shall 
be  legibly  labeled  either: 

(1) 

VtNTI.  CNLOaiDS 

BnmKKELT  Fi.AMMAaLR  Oas  Ukdoi  PRzaauRB 
CAWCRR-aoiWCT  Agent 
or  (11)  In  accordance  with  49  C7FR  Parts 
17(^189,  with  the  additional  legend: 

Cancer-Suspect  Agent 
applied  near  the  label  or  placard. 

(6)  Ko  statement  shall  appear  on  or 
near  any  required  sign,  label  or  Instruc¬ 
tion  which  contradicts  or  detracts  from 
the  effect  of.  any  required  warning. 
Information  or  instruction. 

(m)  Record*.  (1)  All  records  main¬ 
tained  in  accordance  with  this  section 
shall  include  the  name  and  social  secu¬ 
rity  number  of  each  employee  where 
relevant. 

(2)  Records  of  required  monitoring 
and  measuring,  medical  records,  and  au¬ 
thorized  personnel  rosters,  shall  be  made 
and  shall  be  available  upon  request  for 
examination  and  copying  to  authorize 
representatives  of  the  Assistant  Secre¬ 
tary  and  the  Director. 

(D  Monitoring  and  measuring  records 
shall:  ^ 

(A)  State  the  date  of  such  monitor¬ 
ing  and  measuring  and  the  concentra¬ 
tions  determined  and  Identify  the  Instru- 
m«its  and  methods  used; 

(B)  Include  any  additional  Informa- 
_tton  necessary  to  determine  individual 

employee  exposures  where  such  expo¬ 
sures  are  determined  by  means  other 
than  Individual  moultortzig  of  employees; 
and 

(C)  Be  m^ntalned  for  not  less  than 
30  years. 

(Ill)  Authorized  personnel  rosters  shall 
be  maintained  for  not  less  than  30  years) 
(ill)  Medical  records  shall  be  main¬ 
tained  for  the  duraOoD  of  the  employ¬ 
ment  of  each  employee  plus  20  years, 
or  30  years,  whichever  is  longer. 

(3)  In  the  event  that  the  employer 
cease*  to  do  basiness  and  there  is  no 
successor  to  receive  and  retain  his  rec¬ 
ords  for  the  prescribed  period,  these  rec¬ 
ords  shall  be  transmitted  by  registered 
mail  to  the  Dlrp<  tor.  and  each  employee 
individually  notified  in  writing  of  this 
transfer. 


(4)  Employees  or  their  designated 
representatives  shall  be  provided  access 
to  exam^  and  copy  records  of  required 
monitoring  and  measuring. 

(5)  Former  employees  shall  be  pro¬ 
vided  access  to  examine  and  copy  re¬ 
quired  monitoring  and  measuring  records 
reflecting  their  own  exposures. 

(6)  Upon  written  request  of  any  em¬ 
ployee.  a  copy  of  the  medical  record  of 
that  employee  shall  be  furnished  to  any 
physician  designated  by  the  employee. 

(n)  ReporU.  <l)  Not  later  than  1 
month  after  the  establishment  of  a  reg¬ 
ulated  area,  the  following  Information 
shall  be  rcpcMted  to  the  08HA  Area  Di¬ 
rector.  Any  changes  to  surh  Information 
shall  be  reported  within  16  days. 

(1)  The  addrem  and  location  of  each 
establishment  which  has  one  or  more 
regulated  areas:  and 

(11)  The  number  of  employee*  in  each 
regulated  area  during  normal  operations. 
Including  maint^iaDce. 

(2)  EmeraencleA.  and  the  facts  ob¬ 
tainable  at  that  time,  shall  be  reported 
within  24  hour*  to  the  OSHA  Area  Di¬ 
rector.  Upon  request  of  the  Area  Direc¬ 
tor.  the  employer  shall  submit  additional 
Information  In  writing  relevant  to  the 
nature  and  extent  of  employee  exposures 
and  measures  taken  to  prevent  future 
emergencies  of  similar  nature. 

(3)  Within  10  working  days  following 
any  monitoring  and  measuring  which 
discloses  that  any  emolovee  has  been 
exposed,  without  regard  to  the  use  of 
respirators.  In  excess  of  the  permissible 
exposure  limit,  each  such  employee  shall 
be  notified  In  writing  of  the  result*  of 
the  exposure  measurement  and  the  steps 
being  taken  to  reduce  the  expo»ure  to 
within  the  permissible  exposure  limit. 

(o)  Effective  dates.  (D  Until  April  1. 
1975,  tlie  provisions  currently  set  forth 
In  1 1910J3q  of  this  Part  shaU  apply. 

(2)  Effective  April  1.  X975,  the  pro¬ 
visions  set  forth  In  S 1910  J3q  of  this  Part 
shall  apply. 


When  required  taeta  under  paragraph 
(k)(l)  of  thU  section  show  abnMmalltiea. 
the  testa  should  be  repeated  as  soon  as  prae- 
tlcable,  preferably  within  3  to  4  weeks.  U 
tests  remain  aboormai,  consideration  should 
be  given  to  withdrawal  of  the  employee  from 
contact  with  vinyl  chlorlda,  while  a  more 
comprehensive  examination  Is  made. 

Additional  testa  which  may  be  uaeful: 

A.  For  kidney  dysfunction:  urine  examina¬ 
tion  for  albumin,  red  blood  cells,  and  ex¬ 
foliative  abnormal  ceUa 

B.  Pulmonary  system:  Forced  vital  capac¬ 
ity.  Forced  expiratory  volume  at  1  second, 
and  chest  roentgenogram  (postertor-anterlar. 
14  X  17  Inches). 

C.  Additional  serum  tests:  tjsctlc  acid  de¬ 
hydrogenase,  lactic  acid  dehydrogenase 
Isoenzyme,  protein  determinate.  And 
protein  electrophoresis. 

D.  For  a  mors  comprehensive  examination 
on  repeated  abnormal  serum  testa:  Hepatitis 
B  antigen,  and  Uver  scanning. 

(Sect.  6  and  6.  84  Stat.  1596.  16M  (29  UB-O. 
655.  657);  Secretary  of  Labor’s  Order  No. 
12-71.  36  FR  8754)  |39  FR  36896,  Oct.  4. 

1974;  39  FR  41848.  Dec.  3.  1974.  as  amended 
at  40  FR  13311.  Mar.  25.  1975.  Redesignated 
at  40  FR  23073.  May  26.  1975} 

8  1910.1029  Coke  oven  eniisMCNis. 

(a)  5cop*  and  api^ication.  This  sec¬ 
tion  applies  to  the  control  of  employee 
exposure  to  coke  ovtti  emission*,  except 
that  this  seettoo  shall  not  apply  to  work¬ 
ing  conditions  with  regard  to  which 
other  Federal  agencies  exercise  statu¬ 
tory  authority  to  prescribe  or  enforce 
standards  affecting  occupational  safety 
and  health. 

<b)  Deffnition*.  For  the  purpose  of  Uiis 
section:  ** Authorized  persem”  means  any 
person  M>ectflcally  authorized  by  the 
employer  whose  duties  require  the  per¬ 
son  to  enter  a  regulated  area,  or  any 
person  entering  such  an  area  as  a  desig¬ 
nated  representative  of  employees  for 
the  purpose  of  exercising  the  (H>Portu- 
nity  to  observe  mwiltortng  and  measur¬ 
ing  procedure*  under  paragraph  (n)  of 
this  section. 

"Beehive  oven"  means  a  coke  oven  in 
which  the  products  of  carbonlzaikm 
oilier  than  coke  are  not  recovered,  but 
are  released  into  the  ambient  air. 

"Coke  oven"  means  a  retort  in  wliich 
coke  is  produced  by  the  destructive  dts- 
tiUatlon  w  carboniatlon  of  coal. 


"Coke  oven  battery"  means  a  structure 
containing  a  number  of  slot-type  coke 
Ovens. 

"Coke  oven  emissions’’  means  the  ben¬ 
zene-soluble  fraction  of  total  particulate 
matter  present  during  the  destructive 
distillation  or  carbonization  of  coal  for 
tlie  production  of  coke. 

"Director"  means  the  Director,  Na¬ 
tional  Institute  for  Occupational  Safety 
and  Health,  U.8.  Department  of  Health, 
Education,  and  Welfare.  <w  his  or  her 
designee. 

"Emergency"  means  any  occuirenc* 
such  as.  but  not  limited  to.  equipment 
failure  which  is  likely  to.  or  does,  result 
in  any  massive  release  of  coke  oven  emis- 

SlODS. 

"Existing  coke  oven  battery*’  means  a 
battery  in  operation  or  under  construc¬ 
tion  on  January  20.  1977,  and  which  Is 
not  s  rehabilitated  coke  oven  battery 

"Rehabilitated  coke  oven  battery" 
means  a  battery  which  is  rebuilt,  over¬ 
hauled.  renovated,  or  restored  such  as 
from  the  pad  up.  after  January  20.  1977. 

"LecreUry"  means  the  Si<cretory  of 
IsUxir.  U.S.  Department  of  Labor,  or  his 
or  her  designee. 

"Stage  cha^ng"  means  a  procedure 
by  which  a  predetermined  volume  of  coal 
in  each  larry  car  helper  is  Introduced 
Into  an  oven  such  that  no  more  than 
tv-o  hoppers  are  discharging  simultane¬ 
ously. 

"Sequential  charging"  means  a  proce¬ 
dure.  usually  automatically  tlm^,  by 
which  a  predetermined  volume  of  coal  in 
each  larry  car  hopper  Is  Introduced  into 
an  ovMi  such  that  no  more  than  two 
hoppers  commence  or  finish  discharging 
simultaneously  although,  at  some  point, 
all  hoppers  are  discharging  simultane¬ 
ously. 

"Pipeline  charging"  means  any  ap¬ 
paratus  used  to  introduce  coal  into  an 
oven  which  uses  a  pipe  or  duct  pdrma- 
nently  mounted  onto  an  oven  and 
through  which  coal  is  charged. 

"Green  push"  means  coke  which  when 
removed  from  the  oven  results  in  emis¬ 
sions  due  to  the  presence  of  unvolatlllged 
coal. 

<c)  Permissible  exposure  limit.  The 
employer  shall  as.«ure  that  no  emplo3ree  in  the 
regulated  area  is  exposed  to  coke  oven  emis- 
skNis  at  concentrations  greater  than  150 
micrograms  per  cut^  meter  of  air  (150 
ug/m  *),  averaged  over  any  8-hour  period. 
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(d)  Regulated  areas.  (1)  The  employer 
shall  establish  regulated  areas  and  shall 
limit  access  to  them  to  authorized  per> 
sons. 

(2)  The  employer  shall  establish  the 
following  as  regulated  areas: 

<1>  The  coke  oven  battery  Including 
top^de  and  its  machinery,  pushside  and 
its  machinery,  coke  side  and  its  machln* 
ery.  and  the  battery  ends:  the  wharf; 
and  the  screening  station; 

(il)  The  beehive  oven  and  lU  machin* 
e»y. 

(e)  Exposure  monitoring  and  measure¬ 
ment — (1)  Monitoring  program.  (1)  Each 
employer  who  has  a  place  of  employ¬ 
ment  where  coke  oven  emissions  are  pres¬ 
ent  shall  monitor  employees  employed 
In  the  Isolated  area  to  measure  thtir 
exposure  to  coke  oven  emissions. 

(11)  The  employer  shall  obtain  meas¬ 
urements  which  are  representative  of 
each  employee’s  exposure  to  coke  oven 
emissions  over  an  eight-hour  period.  All 
measurements  shall  determine  exposure 
without  regard  to  the  use  of  respiratory 
protectl<Mi. 

(Hi)  The  employer  shall  collect  full- 
shift  (for  at  least  seven  cemtinuous 
hours)  personal  samples,  Including  at 
least  one  sample  during  each  shift  for 
each  battery  and  each  Job  classification 
within  the  regulated  areas  including  at 
least  the  following  job  classifications: 

(a)  Lidman; 

(b>  Tar  chaser: 

(c)  lArry  car  operator; 

(d)  Luterman: 

(e)  Machine  operator,  coke  side: 

(/).  Benchman.  coke  side; 

(0>  Benchman,  pusher  side; 

(A)  Heater; 

(i)  Qtienching  car  operator; 

(f>  Pusher  machine  operator; 

(k)  Screening  station  operator; 

(l)  Wharfman; 

(m)  Oven  patcher; 

(fi)  Oven  repairman; 

(o)  Spellman;  and 

(p)  Mainteruince  personnel 

(Iv)  The  employer  shall  repeat  tlie 
monitoring  and  measurements  required 
by  this  paragraph  (e)(1)  at  least  every 
three  montlis. 


(2)  Redetermination.  Whenever  there 
has  been  a  production,  process,  or  con¬ 
trol  change  which  may  result  in  new  or 
additiona!  exposure  to  coke  oven  emis¬ 
sions.  or  whenever  the  employer  has  any 
other  reason  to  suspect  an  increase  In 
employee  exposure,  the  employer  shall 
repeat  the  monitoring  and  measurements 
required  by  paragraph  (e)(l>  of  this 
section  for  those  employees  affected  by 
such  change  or  increase. 

(3>  Smplogcc  notifleation.  (i)  The  em¬ 
ployer  shall  notify  each  employee  in 
writing  of  the  exposure  measurements 
which  represent  that  employee’s  exoosure 
within  five  working  days  after  the  re¬ 
ceipt  of  the  results  of  measurements  re¬ 
quired  by  paragraphs  <e)  (1)  and  (e)  (2) 
of  this  section. 

(il)  Whenever  such  results  Indicate 
that  the  representative  employee  ex¬ 
posure  exceeds  the  permissible  exposure 
limit,  the  employer  shall,  in  such  noUfl- 
cation,  inform  each  employee  of  that  fa;t 
and  of  Uie  corrective  action  being  taken 
to  reduce  exposure  to  or  below  the  per¬ 
missible  exposure  limit 

(4)  Accuracy  of  measurement.  The  em- 
ployer  shall  use  a  method  of  monitoring 
and  measurement  which  has  an  accuracy 
(with  a  confidence  level  of  95%)  of  not 
less  than'  plus  or  minus  35%  for  cem- 
centrations  of  coke  oven  emissions 
greater  than  or  equal  to  150  Mg/mV 

(f)  Methods  of  compliance.  The  em¬ 
ployer  shall  control  employee  exposure  to 
ccke  oven  emissio:is  by  the  use  of  engi¬ 
neering  controls,  work  practices  and  res¬ 
piratory  protection  as  follows: 

(1)  Priority  of  compliance  methods — 
(1)  Existing  coke  oven  batteries.  (o>  The 
employer  shall  Institute  the  engineering 
and  work  practice  controls  listed  in  para¬ 
graphs  (f)(2),  (f)(3)  and  (f)(4)  of  this 
section  In  existing  coke  oven  batteries  at 
the  earliest  possible  time,  but  not  later 
than  January  20.  1980.  except  to  the  ex¬ 
tent  that  the  employer  can  establish  that 
such  controls  are  not  feasible.  In  deter¬ 
mining  the  earliest  possible  tlqfie  for  in¬ 
stitution  of  engineering  and  work  prac¬ 
tice  controls,  the  requirement,  effective 
August  27,  1971.  to  implement  feasible 
administrative  or  engineering  controls  to 
reduce  exposures  to  coal  tar  pitch  vola¬ 
tiles,  shall  be  considered.  Wherever  the 
engineering  and  wchIc  practice  controls 


which  can  be  Instituted  are  not  sufficient 
to  reduce  employee  exposures  to  or  below 
the  perml.'vible  exposure  limit,  the  em¬ 
ployer  sliull  nonetheless  use  th»Q  to  re¬ 
duce  exposures  to  the  lowest  level  achiev¬ 
able  by  these  controls  and  shall  supple¬ 
ment  them  by  the  use  of  respiratory 
protection  which  complies  with  the  re¬ 
quirements  of  paragraph  (g)  of  this  sec¬ 
tion. 

(fc)  Tlie  and  work  prac¬ 

tice  conuuis  required  under  paragrapns 
(f><2).  (f)(3)  and  (f)(4)  of  this  section 
arc  minimum  requircm«its  generally 
applicable  to  all  existing  coke  oven  bat¬ 
teries.  If,  after  implementing  all  con¬ 
trols  required  by  paragraphs  (f)(2). 

(f)(3)  and  (f)(4)  of  this  section,  or 
after  January  20,  1980,  whichever  is 
sooner,  employee  exposures  still  exceed 
the  permissible  exposure  limit,  employ¬ 
ers  .shall  research,  develop  and  imple¬ 
ment  any  other  engineering  and  work 
practice  controls  necessary  to  reduce  ex¬ 
posure  io  or  below  the  permissible  ex¬ 
posure  limit  except  to  the  extent  that  the 
employer  can  e.sLabltdi  that  such  controls 
are  not  feasible  Wherever  the  engineer¬ 
ing  and  work  practice  controls  whi^  can 
be  instituted  ace  not  sufficient  to  reduce 
employee  exposures  to  or  below  the  per- 
mUxsible  exposure  limit,  the  employer 
shall  nonetheless  use  them  to  reduce 
exposures  to  the  lowest  level  achievable 
by  these  controls  and  shall  supplement 
them  by  the  use  of  respiratory  protec¬ 
tion  which  complies  with  the  require¬ 
ments  of  paragraph  (g)  of  this  section. 

(11)  Neio  or  rctiabilitated  coke  oven 
batteries  (tf)  The  emtfioyer  shnW  institute 
the  best  available  engineering  and  work 
practice  controls  'jn  all  new  or  rehabili¬ 
tated  coke  oven  batteries  to  reduce  and 
maintain  employee  exposures  at  or  below 
the  permtssihle  exposure  limit,  except 
to  t^  extent  that  the  employer  caii 
establish  that  such  cwitrols  arc  not 
feasible.  Wherever  the  engineering  and 
work  practice  controls  which  can  be  In¬ 
stituted  are  not  sufficient  to  reduce  em¬ 
ployee  exposures  to  or  below  the  per¬ 
missible  exposure  limit,  the  employer 
shall  nonethe'ess  use  them  to  reduce 
exposures  to  the  lowest  levd  achievable 
by  these  controls  and  shall  supplem^t 
them  by  the  use  of  respiratory  protec¬ 
tion  which  complies  with  the  require¬ 
ments  of  paragraph  (g)  of  this  section. 


(b>  If  after  Implemen'dag  aU  the  en¬ 
gineering  and  work  practice  eoninris  re-  * 
qul^  by  paragraph  (f)(1)  (ID  (a)  of 
this  section,  employee  exposures  stOl  ex¬ 
ceed  the  permissible  exposure  limit,  the 
cmi^oyer  «nwn  research,  develop  mod  tm- 
plement  any  other  engineering  and  work 
practice  eooirtrfs  necessary  to  reduce  ex¬ 
posure  to  or  below  the  permissible  ex¬ 
posure  l^t  except  to  the  extent  that 
the  employer  can  establish  that  such 
centroSs  are  not  feasible.  Whe«e«ei  Utc 
engineering  and  work  practice  controls 
which  can  be  instituted  are  not  sufficient 
to  reduce  emi4oye  exposures  to  or  below 
the  permissible  exposure  limit,  the  em- 
pkvCT  shall  nonetheless  use  them  to  re¬ 
duce  exposures  to  the  lowest  level 
achievable  by  these  controls  and  shall 
supplement  them  by  the  use  of  respira¬ 
tory  protection  which  complies  with  the 
rcquliwients  of  paragraph  (g)  of  this 
section. 

ISection  1910  l()29(f)(1)(M>(b)  added  at  42 
FR  3304.  January  18.  1977| 

(iii)  Beehive  ovens.  <o)  Ibe  employer 
shall  institule  engineering  and  work  prac¬ 
tice  controts  on  all  beehive  ovens  at  the  ear- 
Itest  possible  time  to  reduce  and  main¬ 
tain  onployee  exposures  at  or  below  the 
permissible  exposure  limit,  except  to  the 
extent  that  the  eniployer  can  establish 
that  such  controls  are  not  feasible.  In 
determining  the  earliest  possible  time  for 
institution  of  engineering  and  work  prac¬ 
tice  controls,  the  requirement,  etfecttve 
August  27.  1971.  to  implement  feasible 
administrative  or  engineering  controls  to 
reduce  exposures  to  coal  tar  pitdi  vola¬ 
tiles.  shall  be  considered.  Wherever  the 
engineering  and  wurk  practice  controls 
which  can  be  instituted  are  not  sufficient 
to  reduce  employee  exposures  to  or  below 
the  permissfl^  exposure  limit,  the  em- 
|4oyer  shall  nonethriess  use  them  to  re¬ 
duce  exposures  to  the  lowest  level  a^ev- 
able  by  these  contnds  and  shaD  supple¬ 
ment  them  by  the  use  of  respiratory 
protection  which  complies  with  the  re¬ 
quirements  of  paragraph  (g)  of  this  sec- 
lion. 

(b)  If, after  Implementing  all  engineer¬ 
ing  and  work  practice  controls  required 
by  paragraph  <f>  (1)  (iii)  (a)  of  this  sec¬ 
tion,  employee  exposures  still  exceed  the 
permissible  exposure  limit,  the  employer 
shall  research,  develop,  and  implement 
any  other  engineering  and  work  practice 
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controls  necessary  to  reduce  exposures 
to  or  bdow  the  permissible  exposure  lim¬ 
it  except  to  the  extent  that  the  emifioyer 
can  establish  that  such  controls  are  not 
feasiUe.  Wherever  the  engineering  and 
woiic  practice  controls  which  can  be  In¬ 
stitute  are  not  sufficient  to  reduce  em¬ 
ployee  exposures  to  or  below  the  permis- 
rible  exposure  limit,  the  employer  shall 
nonethriess  use  them  to  reduce  exposures 
to  the  lowest  level  achievable  by  these 
controls  and  shall  supplement  them  jDy 
the  use  of  respiratory  protection  which 
ccmplies  with  the  requirements  of  para- 
irai;^  (g)  of  this  section. 

ISection  1910.1029(f)(l)(m)(b)  added  at  42 
FR  3304.  January  18.  19771 

(2)  Engineering  controls,  (i)  Charg- 
*ng.  The  employer  shall  equip  and  <H;>er- 
ate  existing  coke  oven  batteries  with  all 
of  the  following  engineering  controls  to 
contnfi  coke  oven  emissions  during 
charging  operations: 

(a)  One  of  the  following  methods  of 
charging: 

(1)  Stage  charging  as  described  In  par¬ 
agraph  (f>  (3(1)  (b)  of  this  sectlm;  or. 

(2)  Sequential  charging  as  described 
in  paragraph  (f)  (3)  (i)  (b)  of  this  section 
except  that  paragraph  (f)  (3)  (1)  (b)  (3) 
(iu)  of  this  section  does  not  apply  to  se¬ 
quential  chaining;  or 

(3)  Pipeline  charging  or  other  fonn.^ 
of  enclosed  charging  in  accordance  with 
paragraph  (f)(2>(i>  of  this  section,  ex¬ 
cept  that  paragraphs  (f)(2)  (i)  (b).  (d). 
(e).  (/)  and  (A)  of  this  section  do  not 
apply: 

(b)  Drafting  from  two  or  more  points 
in  the  oven  being  charged,  through  the 
use  of  double  collector  mains,  or  a  fixed 
or  moveable  Jumper  pipe  system  to  an¬ 
other  ovm,  to  effectively  remove  the  gases 
frexn  the  oven  to  the  collector  mains: 

(e)  Aspiration  systems  designed  and 
operated  io  provide  sufficient  negative 
pressure  and  flow  volume  to  effectively 
move  the  gases  evolved  during  charging 
into  the  collector  mains,  including  suf¬ 
ficient  steam  pressure,  and  steam  Jets  of 
sufficient  diameter; 

(d>  Mechanical  volumetric  controls  on 
each  larry  car  hopper  to  provide  the 
proper  amount  bf  coal  to  be  charged 
through  each  charging  hole  so  that  the 
tunnel  liead  will  be  sufficient  to  permit  the 
gases  to  move  from  the  oven  into  the  collector 
mains. 


(c)  Devices  to  facilitate  the  rapid  and 
continuous  flow  of  coal  into  the  oven  be¬ 
ing  chaiged.  such  as  stainless  steel  liners, 
coal  vibraton  or  pneumatic  shells; 

(/)  Indlviduslly  (Operated  lany  car 
drop  sleeves  and  shde"  gates  designed  and 
maintained  so  that  the  gases  are  rifec- 
tively  removed  from  the  oven  Into  the 
collector  mains; 

(0)  Mechanic  gcraseneck  and  stand¬ 
pipe  cleaners; 

(A)  Air  seals  on  the  pusher  machine 
leveler  bars  to  control  air  Infiltration 
during  charging;  and 

(1>  Roof  carbon  cutters  or  a  compress¬ 
ed  air  system  or  both  on  the  pusher  ma¬ 
chine  rums  to  remove  roof  caiixm. 

(ii)  Coking.  The  employer  shall  equip 
and  tolerate  existing  coke  oven  batteries 
with  all  of  the  following  engineering  con¬ 
trols  to  control  coke  oven  emissions  dur¬ 
ing  coking  operations: 

(a)  A  pressure  oontnfi  system  on  each 
battery  to  obtain  uniform  collector  main 
pressure: 

(b)  Ready  access  to  door  repair  facili¬ 
ties  capable  of  prompt  and  efficient  re¬ 
pair  of  doors,  door  s^ing  edges  and  all 
door  parts; 

(c)  An  adequate  number  of  spare  doors 
available  for  replacement  purposes; 

(d)  Chuck  door  gaskets  to  control 
chuck  door  emissions  until  such  door  is 
repaired,  or  replaced;  and 

(e)  Heat  shields  on  door  machines. 

(3)  Work  procfice  controls,  (i) 
Charging.  The  employer  shall  operate 
existing  coke  oven  batteries  with  all  of 
the  following  work  practices  to  control 
coke  oven  emissions  during  the  chaiglng 
operation: 

(a)  EstablishmMit  and  implementation 
of  ft-  detailed,  written  inspection  and 
cleaning  procedure  for  each  battery  con¬ 
sisting  of  at  least  the  following  elements: 

(f )  Prompt  and  effective  repair  or  re¬ 
placement  of  all  engineering  controls: 

(2)  Inspection  and  cleaning  of  goosa- 
necla  and  standpipes  prior  to  each 
charge  to  a  specified  minimum  diameter 
sufficient  to  effectively  move  the  evolved 
eases  from  the  oven  to  Uie  collector 
mains; 


( J)  Inspection  for  roof  cartMm  buIld-op 
prior  to  each  charge  and  removal  of  roof 
carbon  as  necessary  to  provide  an  ade¬ 
quate  gas  channel  so  that  the  gases  are 
effectively  moved  from  the  oven  Into  the 
collector  mains; 

(4)  Inspection  of  the  steam  aspiration 
system  prior  to  each  chai^  so  that  suffi¬ 
cient  pressure  and  volume  Is  maintained 
to  effectively  move  the  gases  from  the 
oven  to  the  coUecUv  mains; 

(5)  Inspection  of  steam  nozzles  and 
liquor  sprays  prior  to  each  charge  and 
cleaning  as  necessary  so  that  the 
nozzles  and  liquor  sprays  are  clean; 

(6)  inspection  of  standpipe  caps  prkv 
to  each  charge  and  cleaning  and  luting 
or  both  as  necessary  so  that  the  gases  are 
effectively  moved  from  the  oven  to  the 
cc^lector  mains;  and 

(7)  Inspection  of  charging  holes  and 
lids  for  cracks,  warpage  and  other 
fects  prior  to  each  charge  and  removal 
of  carbon  to  prevent  emissions,  and 
application  of  luting  material  to  stand¬ 
pipe  and  charging  hole  lids  where  neces¬ 
sary  to  obtain  a  pmoer  seal. 

<b)  Establishment  and  implementa¬ 
tion  of  a  detailed  written  charging  pro¬ 
cedure.  designed  and  operated  to  elim¬ 
inate  emi.ssions  during  charging  for  each 
battery,  consisting  of  at  least  the  flaw¬ 
ing  elements: 

(f)  Larry  car  hoppers  filled  with  coal 
to  a  predetermined  level  in  accordance  * 
with  the  mechanical  volumetric  controls 
required  under  paragraph  (f )  (2)  (1)  (tf ) 
of  this  section  so  as  to  maintain  a  suffi¬ 
cient  gas  passage  in  the  oven  to  be 
ciiarged; 

(2>  The  larry  car  aligned  over  the 
oven  to  be  charged,  so  that  the  drop 
sleeves  fit  t:ghUy  over  the  charging  holes; 
and 

(J)  'The  oven  charged  In  accordance 
with  the  following  sequence  of  require¬ 
ments: 

(I)  The  aspiration  system  turned  on; 

(n)  Coat  charged  through  the  outer¬ 
most  hoppers,  cither  individually  or  to¬ 
gether.  depending  on  the  capacity  of  the 
aspiration  system  to  collect  the  gases 
involved; 

(tii)  The  charging  holes  used  under 
paragraph  (f)  (3)  (i>  (b)(3)(h)  of  this 
section  rclidded  or  otlierwlse  sealed  off 
to  prevent  leakage  of  coke  oven  emis- 
slcns. 


(W)  If  four  hoppers  are  used,  the  ttilrd 
hopper  discharged  and  reiidded  or  other¬ 
wise  sealed  off  to  prevent  leakage  of  ooke 
oven  emissions; 

(a)  The  final  Iwper  discharged  until 
the  gas  channd  at  the  top  of  the  oven 
b  blocked  and  then  the  chuck  door 
opened  and  the  coal  leveled; 

(at)  When  the  coal  from  the  final  hop¬ 
per  b  discharged  and  the  levding  oper¬ 
ation  ctunplete,  the  ^larging  bole  re- 
Udded  or  otherwise  sealed  off  to  prevent 
leakage  of  coke  oven  emissions;  and 
(vh)  The  aspirmtioa  system  turned  (9T 
only  after  the  charging  holes  have  been 
closed. 

(c>  Establishment  and  iroplcsnenta- 
tkm  a  detailed  written  charging  pro¬ 
cedure.  designed  and  operated  to  dimi- 
nate  emissions  during  charging  ot  each 
piprtine  or  enclosed  charged  battery. 

(U)  Coking.  The  employer  shall  oper¬ 
ate  coke  oven  batteries  pursuant 

to  a  detailed  written  procedure  estab¬ 
lished  and  Implemosted  for  the  control 
of  coke  oven  embskms  during  coking, 
consisting  of  at  least  the  following 
elements: 

(a>  Checking  oven  back  pressure  can- 
trob  to  maintain  uniform  {vessure  con¬ 
ditions  in  the  collecting  main; 

(b)  Repair,  replacement  and  adjust¬ 
ment  of  oven  doors  and  chuck  doors  and 
replacement  of  door  Jambs  so  ss  to  pro- 
a  continuous  metal-to-metal  fit; 

(e)  Cleaning  of  ovoi  doors,  chuck 
doors  and  door  Jambs  each  coking  cycle 
so  as  to  provide  an  effective  seal; 

(d)  An  in^>ectiun  system  and  correc¬ 
tive  actiem  program  to  ''^trol  door  emb- 
sions  to  the  maximum  metent  possible; 
and 

(e>  Luting  of  doors  that  are  sealed  by 
luting  each  coking  cycle  and  reluting, 
replacing  or  adjusting  as  necessary  to 
control  leakage. 

(ill)  Pushing.  The  employer  shall  op¬ 
erate  existing  coke  oven  batteries  with 
the  f<glowlng  work  practices  to  control 
coke  oven  embsitms  during  pushing  opm-- 
atkms: 

(a)  Coke  and  coal  spil)age  quenched 
soon  as  practicable  and  not  shovried 
into  a  heated  oven ;  and 
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fb>  A  deUiltd  written  procedure  for 
each  battery  established  and  )mple> 
mented  for  the  control  of  emissions  dur¬ 
ing  pushing  consisting  of  the  following 
elements: 

(1) ’  Dampertng  off  the  ovens  and  re¬ 
moval  of  charKUig  hole  lids  to  effectively 
control  coke  oven  emissions  during  the 
push; 

(2)  Heating  of  the  coal  charge  uni¬ 
formly  for  a  sufficient  period  so  as  to  ob¬ 
tain  proper  ceding  including  preventing 
green  pushes; 

(J)  Prevention  of  green  pushes  to  the 
maximum  extent vosstble; 

«>  Inspection,  adjustment  and  correc¬ 
tion  of  heating  flue  temperatures  and  de¬ 
fective  flues  at  least  weekly  and  after 
any  green  push,  so  as  to  prevent  green 
pushes; 

(5)  Cleaning  of  heating  flues  and  re¬ 
lated  equipment  to  prevent  gre^n  pushes, 
at  least  weekly  and  after  any  green  push. 

(iv)  Maintenance  and  repair.  The  an- 
ployer  shall  operate  existing  coke  oven 
batteries  pursuant  to  a  detailed  written 

procedure  of  maintenance  and  repair  cs- 
htbllshed  and  implemented  for  the  ef¬ 
fective  control  of  coke  oven  emissions 
consisting  of  the  following  elements; 

(a)  Regular  iiispection  of  all  controls, 
including  goosenecks,  standpipes,  stand- 
puw  caps,  charging  hole  lids  and  cast¬ 
ings.  Jumper  pipes  and  air  seals  for 
cracks,  misaligrjnent  or  other  defects 
and  prompt  implementation  of  the  neces¬ 
sary  repairs  as  soon  as  possible, 

(b>  Maintaining  the  regulated  area  In 
a  neat,  orderly  condition  free  of  coal  and 
coke  spillage  and  debris, 

(c)  Regular  uispectkm  of  the  damper 
system,  aspiration  system  and  collector 
main  for  cracks  or  leakage,  and  prompt 
implementation  of  the  necessary  repairs; 

(d)  Regular  inspection  of  the  heating 
system  and  prompt  impiementation  of 
the  necessary  repairs; 

(e)  Prevention  of  miscellaneous  fugi¬ 
tive  topside  emissions; 

(/)  Regular  inspection  and  patching  of 
oven  brickwork; 

(0)  Maintenance  of  battery  equipment 
and  controLs  In  good  working  order; 

<h)  Maintenance  and  repair  of  coke 
oven  doors,  chuck  doors,  door  jambs  and 
seals;  and 


(i)  Repairs  instituted  and  completed 
as  soon  as  possible.  Including  temporary 
repair  measures  irutltuted  and  completed 
where  necessary.  Including  but  not  limit¬ 
ed  to: 

(1)  Prevention  of  miscellaneous  fugi¬ 
tive  topside  emlsskxns;  and 

(2)  Qhuck  door  gaskets,  which  shall 
be  installed  prior  to  the  start  of  the  next 
cokir^  cycle. 

(4)  FUtered  air.  (I)  'Hie  employer 
shall  provide  positive-pressure,  tempera¬ 
ture  contrc^led  Altered  air  for  loiry  car, 
pusher  machine.  docM-  machine,  and 
quench  car  cabs. 

(ii)  Tlie  employer  shall  provide  stand¬ 
by  pulpits  on  the  battery  topside,  at  the 
wharf,  and  at  the  screening  station, 
equipped  with  positive-pressure,  tem¬ 
perature  contnriled  filter^  air. 

(5>  Fmerffeneies.  Whenever  an  emer- 
gmey  occurs,  the  next  coking  cycle  may 
not  begin  until  the  cause  of  the  emer¬ 
gency  is  determined  and  corrected,  un¬ 
less  the  employer  can  establMi  that  It 
is  necessary  to  initiate  the  next  coking 
cycle  In  order  to  determine  the  cause 
erf  the  emergency. 

(6)  Compiiance  propram.  (I)  Each 
employer  shall  establish  and  implement 
a  written  program  to  reduce  exposures 
.solely  by  means  of  the  engineering  and 
work  practice  controls  required  in  paragraph 

(f)  of  this  section. 

(il)  The  written  program  «hwh  in¬ 
clude  at  least  the  f crflowlng ; 

(a)  A  description  of  each  coke  oven 
operation  by  battery,  including  work 
force  and  operating  crew.  ocAing  time, 
operating  procedures  and  maintenance 
practices; 

(b)  Engineering  plans  and  other 
studies  used  to  determine  the  controls 
for  the  coke  battery; 

(e)  A  reporUtrf  the  technology  con¬ 
sidered  in  meeting  the  permissible  expo¬ 
sure  limit; 

(d)  Monitoring  data  obtained  in  ac¬ 
cordance  with  paragraph  (e)  of  this 
section; 

(e)  A  detailed  schedule  for  the  imple¬ 
mentation  of  the  engineering  and  work 
practice  controls  required  in  paragraph  (0 
of  this  sectiofi.  and. 

(/)  Other  relevant  Information. 


(Ui>  If.  after  implementing  alt  con¬ 
trols  required  by  paragraph  (f>(2)-(f) 

(4)  of  this  section,  or  after  January  20. 

1 980.  whii-hever  is  sooner,  or  after  completion 
of  a  new  or  rehabilitated  battery,  the  permissible 
exposure  limit  Is  still  exceeded,  the  em¬ 
ployer  shall  develop  a  detailed  written 
program  and  schedule  for  the  develop¬ 
ment  and  Implementation  of  any  addi¬ 
tional  englnnrlng  controls  and  work 
practices  necessary  to  reduce  exposure 
to  or  below  the  permissible  exposure 
limit. 

(iv)  Written  plans  for  such  programs 
shall  be  submitted,  upon  request,  to  the 
Secretary  and  the  Director,  and  shall  be 
available  at  the  worksite  for  examination 
and  copying  by  the  Secretary,  the  Di¬ 
rector.  and  the  authorized  employee  rep¬ 
resentative.  The  plans  required  under 
paragraph  (f>  (6)  of  this  section  shall  be 
revls^  and  updated  at  least  every  six 
months  to  reflect  the  current  status  ol 
the  program. 

(7)  Training  in  comptianee  proce¬ 
dures.  Tlie  employer  shall  Incorporate  all 
written  procedures  and  schedules  re¬ 
quired  under  this  paragraph  (f)  In  the 
information  and  training  program  required 
under  paragraph  (k)  of  this  section  and, 
where  appropriate,  post  In  the  regulated 
area. 

(g)  Xespiratorp  protection — (1)  Gen¬ 
eral.  (1)  Where  respiratoiy  protection  Is 
required  under  this  section,  the  employer 
shall  provide  and  assure  the  use  of  res¬ 
pirators  which  comply  with  the  require¬ 
ments  of  this  paragraph  (g) .  Compliance 
with  the  permissible  exposure  limit  may 
not  be  achieved  by  the  use  of  respirators 
exc^t: 

(a)  During  the  time  period  necessary 
to  install  or  implement  feasible  engineer¬ 
ing  and  work  practice  controls;  or 

(b)  In  work  operations  such  as  main¬ 
tenance  and  repair  activity  In  which  en¬ 
gineering  and  work  practira  controls  are 
technologically  not  feasible;  or 

(c)  In  work  situations  where  feasible 
engineering  and  work  practice  contnrfs 
are  not  yet  sufficient  to  reduce  exposure  ^ 
to  or  bdow  the  permissible  exposure 
limit;  or 

(d)  In  emergencies. 

(U)  Notwithstanding  any  other  re¬ 
quirement  of  this  section,  until  January 
20, 1978.  the  wearing  of  respirators  shall 
be  at  the  discretion  of  each  employee 
where  the  employee  It  not  in  the  vicinity 
of  visible  emissions. 


(2)  Selection.  <i)  Where  respirators 
are  required  under  this  section,  the  em¬ 
ployer  shall  select,  provide  and  assure  the 
use  of  the  appropriate  respirator  or  com¬ 
bination  o!  respirators  from  Table  I 
below. 

T*sta  z 

RCSPiRAToar  isioTtcTtorr  voa  coks 
OVKN  EMISStOMS  • 

itirborn*  concen> 

tratUm  o/  coks  Jfequirtd  respirator 
oven  emissions 

(a)  Any  concentr*-  (i)  A  Type  C  supplied 
tlon.  sir  respirator 

operated  In  pres* 
sure  demand  or 
oiber  poeiUve 
pressure  or  con- 
tUiuous  How 
mode:  or 

(2>  A  powered  alr- 
puri/ylDf  partic¬ 
ulate  filter  res¬ 
pirator  for  dust 
and  mist;  or 
(2)  A  powered  alr- 
purtfylng  partic¬ 
ulate  filter  res¬ 
pirator  or  com¬ 
bination  chemi¬ 
cal  cartridge  and 
partlcxUate  filter 
respirator  for 
coke  oven  emts- 
eions. 

(b)  Concentratloni  (i)  Any  particulate 
not  greater  filter  respirator 

than  1500  for  dust  and  mist , 

eg/rn*.  except  single>use 

respirator;  or 
(2)  Any  particulate 
filter  respirator 
or  oomblnatton 
chemical  car¬ 
tridge  and  par¬ 
ticulate  filter 
respirator  for 
coke  oven  emts- 
etona;  or 

(2)  Any  respirator 
luted  In  perm- 
graph  (g)<S)(l) 
(a)  of  tbU  see- 
Uoa. 

(il)  Not  later  than  January  20.  1978, 
whenever  respirators  are  required  by  this 
section  for  concentrations  not  greater 
than  1500  pg/m\  the  employer  shall  pro¬ 
vide.  at  the  option  of  each  affected  em¬ 
ployee,  either  a  particulate  filter  respira¬ 
tor  as  provided  in  paragraph  (g)  (2)  (1) 
(b>  of  this  section,  or  a  powered  air 
purifying  respirator  aa  provided  in  para¬ 
graph  (g)(2>(l)(a)  of  this  section. 
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(lii)  The  employM’  shall  select  respira¬ 
tors  from  among  those  approved  for  pro- 
tectiofi  agsinst  dust  and  mist  by  the  National 
Institute  for  Occupational  Safety  and  Health 
(NIOSH)  under  ttic  proviskias  of  30  CFR 
Part  It.  except  that  not  later  than  Jamiary  20. 
1979.  the  miployer  shall  select  respiraUxT 
from  among  thoW  approved  by  NK^H  (or 
protection  against  c\>ke  oven  emissions 

(3)  Respirator  program.  The  employer 
shall  institute  a  respiratory  protection 
program  in  accordance  with  1 1910.134  of 
this  part. 

(4)  Respiratcr  usage,  (i)  nThe  employer 
shall  assure  that  the  respirator  issued  to 
the  employee  exhlbite  minimum  face¬ 
piece  leakage  and  that  the  respirator  is 
fitted  properly.  ITie  emirfoyer  shall  per¬ 
form  quantitative  fit  tests  annually  for 
each  employee  who  uses  a  non-powered, 
particulate  filter  respirator. 

(U>  The  employer  shaO  allow  each  em¬ 
ployee  who  uses  a  filter  respirator  to 
change  the  filter  elements  whenever  an 
Increase  in  breathing  resistance  is  de¬ 
tected  snd  shall  maintain  an  adequate 
supply  of  filter  elements  for  this  purpose. 

(Ul)  The  employer  shall  allow  em- 
plc^ees  who  wear  respirators  to  wash 
their  face  and  respirator  facepiece  to  pre¬ 
vent  skin  Irritation  associated  with  res¬ 
pirator  use. 

(h)  Protectiod  clothing  and  equlp- 
meat— (1)  Provlsum  and  use.  The  cm- 
tdoyer  shall  provide  and  assure  the  use 
of  apcrfoprlate  protective  clothing  and 
equl^cnt.  such  as  but  not  limited  to; 

(1)  Flame  resistant  jacket  and  pants: 

(U)  name  resistant  gloves; 

(ill)  Face  sbMds  or  vented  goggles 
which  com^  with  1 1910.123<a)  (2)  of 
this  part; 

(iv)  InsulatkM  frum  liot  sartsces  for  fool* 
wear; 

.(?>  Safety  shoes  which  comply  with 
I  i910.139  of  this  part;  and 

<vl>  Protoettve  helmets  which  comply 
with  1 1910.128  of  this  part 

(2)  daassing  and  replttcemenK  (i) 
The  employer  shall  provide  the  proteo- 
tive  clothing  required  by  paragraphs  (h) 
(1)  (i>  and  (U)  of  this  secUon  In  a  clean 
and  dry  coodltkxi  at  least  weekly. 

(Ii)  The  employer  shall  clean,  launder, 
or  dtopose  of  protective  dothlag  required 
kqr  parmgn^ihe  (b)(l>  (i)  and  (11)  of  this 
section. 


'  (ill)  Tlw  employer  shall  repair  or  re¬ 
place  the  protective  clothing  and  equip¬ 
ment  as  needed  to  maintain  their  c^cc- 
Uveness. 

(iv)  The  emiAcnrer  shall  assure  that 
aU  protective  clothing  Is  removed  at  the 
cmnpletlon  of  a  work  shift  only  In  change 
rooms  prescribed  in  paragraph  (1)  (1)  of 
this  section. 

(V)  The  emptoyer  shall  assure  ttiat 
contaminated  protective  clothing  irtilch 
Is  to  be  cleaned,  laimdered,  or  disposed 
of.  is  placed  ia  s  dosable  container  ie  the 
change  rocun. 

(vt)  The  employer  shall  inform  any 
person  who  cleans  or  launders  protec¬ 
tive  clothing  required  by  this  section,  of 
the  potentially  harmful  effects  of  ex¬ 
posure  to  coke  oven  emissions. 

(1)  Hygiene  facUUiee  and  practices. 
(1)  Change  rooms.  The  employer  shall 
provide  clean  change  rooms  equipped 
with  storage  facilities  for  street  clothes 
and  separate  storage  faclUttss  for  pro¬ 
tective  clothing  and  equipment  when¬ 
ever  efnployees  are  required  to  wear  pro¬ 
tective  clothing  and  equipment  In  accord¬ 
ance  with  paragraph  <h)  (1)  of  thte  sec¬ 
tion. 

(2)  Showers.  (1)  The  employer  shall 
assure  that  empdoyece  working  In  the 
reguhtted  area  shower  at  the  end  of  the 
work  shift 

<U)  The  emplOTer  shaQ  provide  shower 
farm  ties  In  accordance  with  1 1910.141 
(d)<3)  of  this  Part 

(S>  LancArooms.  The  emzdoyer  shall 
provide  lunchroom  facilities  which  have 
a  temperature  controlled,  positive  pres¬ 
sure.  filtered  air  supply,  and  vdil^  are 
readOy  accessible  to  employees  working 
hi  the  regulated  area. 

(4)  Lavatories.  (1)  The  emxrfoyer  shall 
assure  that  emptnyess  worldng  m  the 
regulated  area  wash  their  hands  and 
face  prior  to  eating. 

(11)  Tha  employer  shall  provide  lava- 
toey  facilities  in  aocofdance  with  1 1910.- 
141(d)  (1)  and  (2)  of  this  Part 

(8)  ProhibMom  of  oeftofttes  ia  the  rey- 
aiated  area.  (1)  The  employsr  shall  as- 
sme  that  In  the  regulated  area,  food  or 
beverages  are  not  present  or  consumed, 
smoking  products  are  not  present  or 
used,  and  cosmetics  are  not  applied,  ex¬ 
cept  that  these  acthrtUes  mv  bo  con¬ 
ducted  in  the  lunchrooms,  ^ange  rocma 
and  showers  required  under  paragraphs 
(l>a>-(l)(S)  of  this  section. 


(11)  Drinking  water  may  be  consumed 
In  the  regulated  area. 

(J)  Medical  surveUiance.  (1)  General 
requirenente.  (t)  Each  empli^er  shall 
Instltuto  a  medical  surveUiance  program 
fm*  aU  employees  iHio  are  employed  in 
s  regulated  area  at  least  30  days  per  year. 

(U)  This  program  shall  provide  each 
employee  cohered  undw  paragr^ih  (J) 
(1)(1)  <rf  this  section  with  an  oppMtu- 
nlty  toe  medical  examinations  in  accord¬ 
ance  with  this  paragraph  (j). 

(tit)  Ttie  employer  shall  inform  any 
employee  who  refuM  any  required  medi¬ 
cal  examination  of  the  possible  health 
consequences  of  such  refusal  and  shaU 
obtain  a  signed  statement  from  the  em¬ 
ployee  Indicating  that  the  employee  tm- 
derstands  the  risk  Involved  In  the  r^us- 
al  tpbe  examined. 

(Iv)  The  employer  shall  assure  that 
all  medical  examinations  and  procedures 
are  i>erfonned  by  oe  under  the  supervi¬ 
sion  of  a  licensed  physician,  and  are  pro¬ 
vided  without  cost  to  the  employee. 

(2)  Initial  examinations.  At  the  time 
of  Initial  assignment  to  a  regulated  area 
or  upon  the  Institution  of  the  medical 
surveUiance  program,  the  enude^  shall 
provide  a  medical  cxairaiution  for  employees 
covered  under  psragraph  (iKlXi)  of  this  sso> 
tioR,  kidudmg  st  ksM  tte  toUowing  elements: 

(1)  A  work  history  and  medical  history 
which  shall  include  smoking  history  and 
the  presence  and  degree  of  respiratory 
aympUxns.  such  as  teeathlessoess.  cough, 
sputum  production,  and  whee^ng; 

(U)  A  14**xl7**  posterior-anterior  chest 
x-ray  and  InternaUonal  Labour  Office 
UlCC/Clndnnati  (HO  U/C>  raUng; 

(Ul)  Pulmonary  functloa  teste  Includ¬ 
ing  forced  vttel  capacity  (^fC)  and 
forced  expiratory  verfume  at  one  aecood 
(FEV  1.0)  with  recording  of  type  of 
equipment  used; 

(lv>  Weight: 

(V)  A  skin  examination; 

(vf)  TTrInalyale  fw  sugar. 

and  hematuria; 

(vti)  A  sputum  cytology  examination; 
and 

(vlU>  A  urinary  cytology  exemlnattao. 

<3  Periodic  examinorioas.  (1)  The  em¬ 
ployer  shall  provide  the  cxamlnatlone 
specified  In  peregraphe  (j)  (2)  (1)  -(vl>  of 
this  section  at  least  *nnniny  toe  cm- 
ployeca  covered  under  paragraph  (J)  (1) 
(1)  of  this  section. 


(U>  The  employer  shaU  provide  the 
examinations  specified  in  paragraphs 
(J)(2)(l}-(vlU)  of  this  section  at  least 
semi-annually  for  employees  49  yean  of 
age  or  older  or  with  five  (5)  or  more  yean 
employment  in  the  regulated  area. 

(Ul)  Whenever  an  employee  who  Is  45 
yean  of  age  or  older  or  with  five  (5)  or 
more  yean  employment  In  the  regulated 
area  transfen  or  is  transferred  from  em¬ 
ployment  in  a  regulated  area,  the  em¬ 
ployer  shaU  continue  to  provide  thk  ex¬ 
aminations  specified  In  paragraphs  (]> 
(2><l)><vitt)  of  this  section  scml-an- 
mially.  as  long  as  that  employee  Is  em¬ 
ployed  by  the  same  employer  or  a  suc- 
ces8<Nr  emirfoyer. 

(iv)  Whenever  an  employee  has  not 
taken  the  examinations  speelfled  In  par¬ 
agraphs  (j>(3)(l>-(lU)  of  this  section 
within  the  six  (6)  months  preceding  the 
termination  of  employment,  the  employ¬ 
er  shaU  provide  such  examinations  to  the 
employee  upon  termination  of  employ¬ 
ment. 

(4)  Information  provided  to  the  pAysl- 
efaa.  The  employer  shaU  provide  the  fol¬ 
lowing  Information  to  the  examining 
physician: 

(I)  A  copy  of  this  regulation  and  Its 
Appendixes; 

<U>  A  description  of  the  affected  em¬ 
ployee's  duties  as  they  relate  to  the  em¬ 
ployee's  exposure; 

(ill)  TTie  employee's  exposure  level  or 
estimated  exposure  level;  " 

(Iv)  A  description  of  any  personal  pro¬ 
tective  equipmrot  used  or  to  bo  used:  and 

(V)  Information  from  previous  medi¬ 
cal  examinations  of  the  affected  employee 
which  Is  not  readily  available  to  the  ex¬ 
amining  physician. 

(5)  PhyskiaM*s  written  opinion.  (I)  The 
employer  sbaU  obtain  a  i^tten  opinion 
from  the  examining  physician  which 
shall  Indude: 

(a)  The  results  of  the  medical  exami- 
nations: 

(b>  TTie  irfiyslclan’s  opinion  as  to 
whether  the  emirfoyee  has  any  detected 
medical  conditions  which  would  plsco 
the  employee  at  increased  risk  of  mate¬ 
rial  Impainnont  of  the  employee's  health 
from  exposure  to  coke  oven  emissions; 

(c)  Any  recommended  Umitailona  upon 
the  employee's  exposure  to  coke  oven 
emissions  or  upon  the  use  of  protective 
clothing  or  equipment  such  as  respira¬ 
tors:  and 
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(d)  A  sUtemait  that  the  employee  has 

been  Informed  by  the  physician  of  the 
results  of  the  medical  examlnaUon  and 
any  medical  conditions  which  reoulre 
further  explanation  or  treatment. 

(U)  The  employer  shaU  instruct  the 
physician  not  to  reveal  In  the  written 
(^>lnl<m  spedfle  findings  or  diagnoses  oD' 
related  to  occupational  exposure. 

<IU)  The  employer  shall  provide  a  copy 
of  the  written  opinion  to  the  affected  em¬ 
ployee. 

<k)  Smploif^  infwmatkm  and  train¬ 
ing — (1)  Training  program.  (I)  The  em¬ 
ployer  shall  institute  a  training  program 
for  employees  who  are  employed  in  the 
regulatffl  area  and  shall  assure  their  par- 
Uclpatlon. 

(tt>  The  training  program  shall  be  pro¬ 
vided  as  of  January  27,  1977  for  employ¬ 
ees  who  are  employed  In  the  regular^ 
area  at  that  ttine  or  at  the  time  of  In¬ 
itial  asaignment  to  a  regulated  area. 

(Ill)  The  training  program  shall  be 
provided  at  leaat  anmiaUy  for  all  em- 
ptayeea  who  are  employed  in  the  regu¬ 
lated  area,  except  that  training  regard¬ 
ing  the  occupational  safety  and  health 
hazards  associated  with  exposure  to  coke 
oven  emissions  and  the  purpose.  pitH>er 
use.  and  llmttatians  of  respiratory  pro¬ 
tective  devices  shall  be  provided  at  least 
quarterty  until  January  20. 1978. 

(tv)  The  training  program  shall  In¬ 
clude  Infonnlng  each  employee  of; 

(a)  The  iiifonnaUon  contained  in  the 
substance  information  sheet  for  coke 
oven  emissions  (Appendix  A); 

(b)  The  purpose,  proper  use.  and  lim¬ 
itations  of  respiratory  protective  devices 
required  in  accordance  with  paragraph 
(g)  of  this  section; 

(c)  The  purpose  for  and  a  description 
of  the  medical  surveillance  program  re¬ 
quired  bf  paragraph  (j)  of  this  section 
including  inf<Minatlon  on  the  occupation¬ 
al  safety  and  health  hazards  associated 
with  exposure  to  c<Ae  oven  emissions; 

(d>  A  review  of  aU  written  procedures 
and  sebedulea  required  under  paragraph 
(f>  of  this  section;  and 

(e)  A  review  ot  this  standard. 

(2)  Access  to  training  maUriaiM.  (1) 
The  employer  shall  make  a  copy  of  this 
standard  and  Its  appendixes  readily 
available  To  all  empknm  who  are  em¬ 
ployed  In  the  regulated  area. 


(ii)  The  emi^wer  shall  provide  upon  re¬ 
quest  all  materials  relating  to  the  employee 
informatioa  and  training  program  to  the 
Secretary  and  the  Director. 

(I)  Precautionary  stpiu  ond  (obefs  — 
(1)  GeTieral.  (1)  The  employer  may  use 
labds  or  signs  required  by  other  statu  tea. 
regulations  or  ordinances  tn  addition  to. 
or  In  comMnaUon  with,  signs  and  tab^ 
required  Iqr  this  paragraph. 

(U>  The  employer  shall  assure  that  no 
statement  appears  on  or  near  atfy  slgo 
required  by  this  paragraiA  which  con¬ 
tradicts  or  detracts  from  the  effects  of 
the  required  sign. 

(til)  The  employer  shall  assure  that 
signs  required  by  this  paragraph  are  Il¬ 
luminated  and  cleaned  as  necessary  ao 
that  the  legend  Is  readily  visible. 

(2)  Signs.  (1)  The  employer  shall  post 
signs  tn  the  regulated  area  bearing  the 
legends: 


OAMan 

CAMCKB  BASARD 

-  AUTBOBIZKD  PUtaOHNSK.  ONLY 
no  8MOKINO  OB  BATIlfO 
(It)  In  additloa.  not  later  than  Janu¬ 
ary  20.  1978.  the  employer  shall  post 
signs  In  the  areas  vrtiere  the  pennlssible 
exposure  limit  b  exceeded  bearing  the 
legend: 

DANGER 

BESPXBATOB  RSQUIRBD 

(3)  Lobeb.  The  employer  shall  apply 
precautionary  labeb  to  all  containers  of 
protective  clothing  contaminated  with 
coke  oven  emissions  bearing  tbe  legend ; 

CAUTION 

CLOTHINO  CONTAMINATED  WITH  COKE 
EMISSIONS 

DO  NOT  REMOVE  DUST  BY  BLOWINO  OB 
8HAKINO 

(m)  Recordkeeping. — (t)  Exposure 
wuasurements.  The  emjdoyer  shall  estab¬ 
lish  and  maintain  an  accurate  record 
of  all  measurements  taken  to  monitor 
employee  exposure  to  cckt  oven  emb- 
slons  required  in  paragraph  (e)  eff  thb 
section. 

tl)  Thb  record  shall  Include: 

(a)  Name,  social  security  number,  and 
Job  classification  of  the  employees  moni¬ 
tored;  _ 


(b)  The  date(s) .  number,  duration  and 
results  of  each  of  the  samples  taken.  In¬ 
cluding  a  description  of  the  sampling 
procedure  used  to  determine  representa¬ 
tive  employee  exposure  where  aiH^llcable; 

(c)  The  type  of  respiratory  protective 
devices  worn,  if  any : 

id)  A  description  of  tbe  sampling  and 
analytical  methods  used  emd  evidence  of 
their  accuracy;  and 
-(e)  The  environmental  variables  that 
could  affect  the  measurement  of  em¬ 
ployee  exposure. 

(li)  The  emptoyer'snall  maintain 
record  f<^  at  least  40  years  or  for  the 
duration  of  employment  plus  20  years, 
whichever  b  lot\ger. 

(2)  Medical  surveUlance.  The  em¬ 
ployer  shall  establish  snd  maintain  an 
accurate  record  for  each  employee  sub¬ 
ject  to  medical  surveillance  as  required 
by  paragraph  (J>  of  thb  section. 

(I)  The  record  shall  inclu^: 

(a)  The  name,  social  seotrlty  number, 
and  description  of  duties  of  the  em¬ 
ployee; 

(b)  A  copy  of  the  physicbn^s  written 
c^ilnlon; 

(c)  The  signed  statement  of  any  re¬ 
fusal  to  take  a  medical  examination  un¬ 
der  paragraph  (J)  (1)  (U)  of  thb  section; 
and 

(d)  Any  employee  medkal  ocaniilalnts 
related  to  exposure  to  coke  oven  emis¬ 
sions. 

(II)  The  employer  shall  keep,  or  assure 
that  the  examining  physiebn  keeps,  the 
f (lowing  medical  records: 

(a)  A  copy  ot  the  medical  examina¬ 
tion  results  including  medical  and  work 
hbtory  required  under  paragmph  (J)  (2) 
of  thb  section; 

(b)  A  description  of  the  lahtmtCMy 
procedures  used  and  a  copy  M  any  stand¬ 
ards  or  guideliiMs  used  to  Int^ret  the 
test  results; 

(c)  The  Initbl  x-ray; 

id)  The  x-rays  for  the  most  recent  b 
years; 

(e)  Any  x-ray  with  a  demonstrated 
abnormality  and  aU  subsequent  x-rays; 

(/)  The  Initial  cytologte  examlnatkm 
slide  and  written  descriptiOD; 

ig)  The  cytologic  examination  slide 
and  written  description  for  the  most  re¬ 
cent  10  years;  and 


(A)  Any  cjrtologlc  examination  slides 
with  demonstrated  atypia.  If  such  atypia 
persbts  for  3  years,  and  all  subsequent 
slides  and  written  descriptions. 

(iU)  The  employer  shall  maintain 
medical  records  required  under  para¬ 
graph  (m)  (2)  of  thb  seetkm  for  at  least 
40  years,  or  for  tbe  duration  of  employ¬ 
ment  plus  20  years,  whichever  b  longer. 

(3)  Availability.  (1)  The  employer 
shall  make  available  upon  requ^  all 
records  required  to  be  maintained  by 
paragraph  (ra>  of  thb  section  to  the 
Secretary  and  the  Director  for  exami¬ 
nation  aiul  copying. 

(11)  The  employer  shall  make  avaQ- 
able  ux>on  request  records  of  empkoree 
exposure  measuremenu  require  by 
paragraph  (m)  (1)  oi  thb  section  for  In- 
speetkm  and  c<H>Ting  to  affected  employ¬ 
ees  and  tbeir  designated  represenUtives 
(til)  Tbe  employer  shall  make  avail- 
abb  upon  request  employee  medical  ree- 
ords  required  to  be  maintained  by  para¬ 
graph  (m)  (2)  of  thb  aectirai  to  a  physi¬ 
cian  desbnated  by  the  affected  emtdoyee 
or  former  emidoyee. 

(Iv)  Tbe  employer  shall  make  avail¬ 
able  upon  request  records  of  employee 
exposure  measurements  required  by 
paragraph  (m)  (1)  of  thb  section  for  in¬ 
spection  and  copying  to  former  em¬ 
ployees  and  their  designated  representa- 
Uves  which  indicate  the  former  em¬ 
ployees  own  exposures. 

{Section  1910  1829(m)(3)<iv)  added  at  42 
KR  3304.  January  18.  1977J 

(4)  Troiu/er  0/ records.  (1)  Whenever 
the  employer  ceases  to  do  business,  tbe 
successor  employer  shall  receive  and  re¬ 
tain  idl  records  required  to  be  main¬ 
tained  ^  paragraph  (m)  of  thb  sectioa. 

(11)  Whenever  the  employer  ceases  *o 
do  business  ar^  there  b  no  successor  em¬ 
ployer  to  receive  and  retain  the  records 
for  the  prescribed  period,  these  records 
shall  be  transmitted  by  registered  mafl 
to  the  Director. 

(iU)  At  the  expiration  of  tbe  retention 
period  for  the  records  required  to  be 
maintained  under  paragraphs  (m)(l) 
and  (m>  (2)  of  thb  section,  the  employer 
shall  transmit  these  records  by  regb- 
tered  mail  to  the  Director  or  shall  con¬ 
tinue  to  retain  such  records. 
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(n)  Observation  of  monitoring — (1) 
Employee  observation.  The  employer 
shall  provide  affected  employees  or  their 
representatives  an  opportunity  to  observe 
any  measuring  or  monitoring  of  em¬ 
ployee  exposure  to  coke  oven  emissions 
conducted  pursuant  to  paragraph  (e)  of 
thb  section. 

(2)  Observation  procedures.  (I)  When¬ 
ever  observation  of  the  measuring  or 
monitoring  of  employee  exposure  to 
coke  oven  emissions  requires  entry  into 
an  area  where  the  use  of  protective 
clothing  or  equipment  te  required,  tiie 
employer  shall  provide  the  observer  with 
and  assure  the  use  of  such  equipment 
and  shall  require  the  observer  to  com¬ 
ply  with  all  other  applicable  safety  and 
health  procedures. 

(U)  Without  Interfering  with  the 
measurement,  observers  shall  be  en- 


uuea  vo; 

(a)  An  explanation  of  the  measure¬ 
ment  procedures; 

<b)  Observe  all  steps  related  to  the 
measurement  of  coke  oven  emissions 
performed  at  the  place  of  exposure;  and 
(c)  Record  the  results  obtaliied. 

(o)  Effective  daU.  Thb  standard  shall 
become  cfljctive  January  20. 1977. 

(p>  Appeiulixes.  The  information  con¬ 
tained  in  the  appendixes  to  this  section 
b  not  intended,  by  itself,  to  create  any 
additional  obligations  not  itherwbe  im¬ 
posed  or  to  detract  from  any  exbtlng 
obligation. 


Apremiix  A— Coax  Oiwn  Emissions  Sos- 

OTKtICS  iNrCMMATlON  SHEET 
L  SUSSTANCS  lOEMTlrtCATUMI 


n.  HEALTH  HASABO  DATA 

Exposure  to  coke  oven  emissions  b  a  cause 
of  lung  cancer,  and  kidn^  cancer,  in  humans. 
Although  there  have  not  been  an  excess  num¬ 
ber  of  skin  cancer  cases  in  humans,  repeated 
skin  contact  with  coke  ovra  emissions  should 
be  avoided. 

in.  raoTSCTiVE  clothing  and  bquivment 

A.  Resptrmtors:  Respirators  will  be  provided 
by  your  employer  for  routine  use  If  your  em¬ 
ployer  Is  In  tbe  process  of  Implementing 
engineering  end  work  practice  controls  or 
where  engineering  and  work  oractlce  con¬ 
trols  are  aot  feasible  or  Insufficient  to  re¬ 
duce  exposure  to  or  below  tbe  PEL  You  must 
wear  respirators  for  non-roetioe  activ 
Itlea  or  in  emergency  situations  where  you 
are  likely  to  be  expos^  to  levels  of  coke  oven 
emissions  In  excess  of  tbe  permissible  ex¬ 
posure  limit.  Until  January  30. 1978.  tbe  rou¬ 
tine  wearing  of  respirators  Is  voluntary.  UntU 
that  dau,  If  you  choose  not  to  wear  a  rasplra- 
tor  you  do  not  have  to  do  ao.  You  must  still 
hsve  your  respirator  with  you  and  you  must 
still  wear  tt  If  you  are  near  visible  emissions. 
Since  how  well  your  reqilrator  fits  your  face 
is  very  Important,  your  employer  Is  required 
to  conduct  fit  tesu  to  make  eure  the  respira¬ 
tor  seals  properly  when  you  wear  It.  These 
tests  are  simple  and  rapid  and  wlU  be  ex¬ 
plained  to  you  during  your  training  sessions. 

B.  Frottetive  clothing:  Your  employer  Is 
required  to  provide,  and  you  must  wear, 
appropriate,  clean,  protective  clothing  and 
equipment  to  protect  your  body  from  re¬ 
peated  skin  coeUct  with  coke  evco  emissions 
and  from  the  heat  generated  during  the 
coking  procesa.  This  clothing  should  include 
such  items  as  Jacket  and  panto  and  flame 
resistant  gloves.  Protective  equipment  should 
Include  face  shield  or  vented  goggles,  protec¬ 
tive  helmets  and  safety  shoes.  Insulated  from 
hot  surfaeca  where  appropriate. 


A.  Sabstence.  Coke  Oven  Emissions 

B.  Deftnition:  The  benaene -soluble  fraction 
of  total  particulate  matter  present  during 
the  destrucUve  dlstUlaUon  or  carboolxaUon 
of  coat  for  tbe  production  of  coke. 

C.  Permissible  Exposure  Lfmlf;  150  micro- 
grams  per  .cubic  meter  of  atr  determined  as 
an  average  over  an  8-bour  period. 

D.  Iteguloted  areas:  Only  employees  au- 

tbortxed  by  your  employer  should  enter  a 
regulated  area.  The  employer  Is  required  to 
designate  the  following  areas  as  regulated 
areas:  the  coke  oven  battery.  Including  top¬ 
side  and  IU  machinery,  ruahaide  ^ 

efcinery.  cekeside  and  ito  machiaery.  and  tbe  ba«^ 
ends,  the  screeaing  statioo;  the  wharf;  and  tbe 
beehive  ovens  and  their  machinery 


tv.  HTGXKNB  VAClLmSe  AND  raACTICCS 

You  must  not  eet.  drink,  smoke,  chew  gum 
or  tobacco,  or  apply  cosmetics  in  tbe  regu¬ 
lated  area,  except  tbat  drinking  water  Is 
permitted.  Your  employer  la  required  to 
provide  lunchrooma  and  other  areas  for  thsee 
purposes. 

Tour  employer  Is  required  to  provide  show¬ 
ers.  washing  facilities,  and  change  rooms. 
If  you  work  In  a  regulated  area,  you  must 
waah  your  face,  and  bands  before  eating. 
You  must  shower  at  tbe  end  of  the  work 
shirt.  Do  not  take  used  protective  clothing 
out  of  the  change  rooms  without  your  em¬ 
ployer’s  permission  Tour  employer  U  re¬ 
quired  to  provide  for  laundering  or  cleaning 
of  your  protective  clothing. 


V.  SIGNS  AND  IJIDKLD 

Tour  employer  Is  required  to  poet  warning 
signs  and  labels  for  your  protection.  Slgna 
must  be  posted  In  rcgidated  areas.  Tbe  signs 
must  warn  tbat  a  cancer  bazard  U  present, 
that  only  authortzed  employees  may  enter 
tbe  area,  and  that  no  smoking  or  eating  Is 
allowed,  tn  regulated  areas  where  coke  oven 
cmlsalons  are  above  the  permissible  exposure 
limit,  the  signs  should  also  warn  that  ree- 
plrators  must  be  worn. 

VI.  MEDICAL  KXAMINATIOMS 

If  you  work  in  a  regulated  area  at  least 
30  days  per  year,  your  employer  Is  required 
to  provide  you  with  a  medical  examination 
every  year.  The  medical  examination  must 
Include  a  medical  history,  a  chest  x-ray; 
pulmonary  function  test;  weight  compari¬ 
son;  skin  cxaminatlim:  a  urlnalysU  and  a 
urine  and  sputum  cytology  exam  for  tbe  early 
detection  of  urinary  or  lung  cancer.  The 
cytedogy  exams  are  only  Included  In  the 
initial  exam  until  you  are  either  45  years  or 
older  or  have  5  or  more  years  employment 
In  the  regulated  areas  when  the  medical 
exams  Including  these  teats  are  to  be  given 
every  8  months.  The  examining  phyalclan 
will  provide  a  written  opinion  to  your  em¬ 
ployer  containing  the  results  of  tbe  medical 
exams.  You  should  also  receive  a  copy  ot  this 
opinion. 

vn.  oaszavATum  or  MONiroatNc 
Tour  employer  U  required  to  monitor  ycur 
expa>ure  to  coke  oven  emissions  and  you  are 
entitled  to  observe  the  monitoring  procedure. 
You  are  entitled  to  receive  an  explanation  o( 
the  Dteasurement  procedure,  observe  the 
steps  taken  la  tbe  measurement  procedure, 
and  to  record  the  results  obtained.  Wben  tbe 
monitoring  procedure  Is  taking  place  In  an 
area  ahere  resplratoia  or  personal  protective 
clothing  and  equipment  are  required  to  be 
worn,  you  must  also  be  provided  vdtb  and 
must  wear  tbe  protective  clothing  and 
equipment 


You  or  your  representative  are  entitled  to 
records  erf  your  exposure  to  coke  oven  emis¬ 
sions  upon  request  to  your  employer  Your 
medlcsl  examlnatloa  records  can  be  fur¬ 
nished  to  your  physician  upon  request  to 
your  employer. 

nc.  TmAINIMG  AND  XDUCATION 
Addlttonal  informatioa  on  all  of  these 
items  plus  training  as  to  hazards  of  coke 
oven  emissions  and  tbs  engineering  and  woik 
practice  controls  associated  with  your  Job 
will  also  be  provided  by  your  employer. 


AmNDtx  B  iNDtrsTsiAL  Rtcbivx  and  Mkdical 
SoavanxAMCx  GtnDSLSNxs 


t.  XNDUSraXAL  MTCICNB  COZDXLXMn 
A.  JampIIfif  (Bensens-Soluble  Fraction 
Total  Particulate  Matter) . 

Ssmplct  collected  AouM  be  fidl  shift  (at 
least  7-bottr)  sati^les  Samplx^  riwuld  be  duoe 
•sing  a  pemaal  sampling  pump  with  pohatioo 
damper  at  a  flow  rate  3  Utera  per  minute. 
Samplea  should  be  collected  OA  microme¬ 
ter  pore  slae  sliver  membrane  lllteia  (37  nun 
diameter)  precede  by  Oelman  glam  flber 
type  A  E  filters  eatased  hi  threepiece  plastic 
(poiyatyrenej  field  roonlior  cassettes.  The 
cassette  face  cap  should  be  on  and  tbe  plug 
removed.  Tbe  roUmeter  should  be  checked 
every  hour  to  ensure  that  proper  flow  rates 
are  maintained. 

A  minimum  of  three  fuU-ehlft  samples 
should  be  oonected  tor  each  Job  classlflcauoo 
m  each  battery,  at  least  eoe  from  each  sbiR 
0  disparate  results  are  obtaioed  for  partice- 
Ur  Job  riassificatkin.  sampling  sboeM 
be  repimeod  It  U  advisable  to  sample  each 
Shift  on  move  one  day  to  account  tor 

envlionmental  varlMilea  (wind,  precipita¬ 
tion.  etc.)  which  may  affect  sarapUng.  Differ¬ 
ences  tn  exposures  among  different  wtuk 
shifts  may  indicate  a  need  to  improve  work 
practlcea  <m  a  particular  shift.  Sampling  re- 
suiu  from  different  sbUU  for  each  Job  classi¬ 
fication  should  not  be  averaged.  Multiple 
umpics  from  tbe  ssme  tfuft  on  each  battery 
may  be  med  lo  catnilate  an  average  exposure 
for  a  partievUr  Job  cUssificatien 


B.  AaolpsU. 


1.  AU  extraction  glassware  U  cleaned  with 
actd  Cleaning  amutlon,  rinsed  with 
Up  water,  then  dlonlzed  water,  acetooe,  and 
suowed  to  dry  complet«y.  Tbe  glassware  Is 
rinsed  with  minograde  benzene  before  use. 
The  Teflon  cups  are  cleaned  with  bensene 


then  with  acetone. 

t  Pre-welfh  tbe  3  ml  TeUon  cups  to  one  hun¬ 
dredth  of  a  milligram  (9  41  mgl  oa  m  mto- 
balairv  AD  2  Tkre  weigM  of  tbe  cigB  Is  about 


M  mg.  _ 

g.  Place  tbe  sliver  membrane  Alter  and 
glass  flber  filter  Into  a  15  ml  test  tuba. 

4.  Extract  With  5  ml  of  benaene  for  five 
minutes  lo  an  ultrasonic  cleaner. 

6.  Filter  the  extract  in  15  ml  medium  glass 
fritted  funnels. 

8.  Rinse  test  tube  and  filters  with  two  lA 
ml  allquota  of  benzene  and  Altar  through  tbe 
fritted  glass  funnri 

7.  CoUect  the  extract  and  two  rluics  In  a 
10  ml  Kontes  graduated  evaporative  concen¬ 
trator. 


8.  Evapewate  dovm  to  1  ml  while  rinsing  the 
tides  with  bensene. 


FEDERAL  REGISTER,  VOL.  42,  NO.  239— TUESDAY,  DECEMBER  13,  1977 


f 


62890 


RULES  AND  REGULATIONS 


Chapter  XVII — Occupational  Safety  and  Health  Admin. 


5  1910.1499 


9.  Plpet  0.6  mi  into  tbe  Teflon  cup  end 
eveporete  to  drfness  ta  e  vecuum  oven  et 
40  *  C  for  3  boun. 

10.  Weigh  the  Teflon  cup  end  the  weight 
geln  U  due  to  the  benzene  eoluble  residue  to 
helf  tbe  Semple. 

Zl.  UCDZCAL  SUnVCrUeANCS  CCIDCUKES 


A.  General. 

The  minimum  requirements  for  the  medl* 
cel  exemlnetlon  for'  coke  oven  workers  ere 
given  In  peregrepb  (J)  of  tbe  stenderd. 

The  Hiitiel  eumin.iti«n  ts  to  be  provKled  to  alt 
coke  oven  wforkers  who  work  at  least  30  days  in  tbe 
regulated  we  The  eumifuuon  includes  at  H  ’  x  IT" 
The  exemlnetion  includes  et  14  ‘  X  17" 
poeterloT'entertor  chest  x*rey  end  e  IT.O/UC 
retlng  to  ensure  some  stenderdlzetloti  of 
x-rey  reedlr^t.  pulmonery  function 


(FVC  end  FEV  l.O).  weight,  urlnelysls.  skin 
exemlnetion  end  e  ^lutum  and  urloery 
cytologic  exemlnetion.  These  testh  ere  to 
serve  ea  the  be&eltne  for  compering  the  em¬ 
ployee's  future  test  results  Periodic  cxems 
Include  ell  tbe  elements  of  tbe  initial  exams 
except  tha»  the  cytologic  tests  need  be 
performed  only  on  those  employees  who  are 
46  yeers  of  ege  or  older  or  who  have  worked 
for  5  or  more  yeers  la  the  regulated  area; 
periodic  exams  ere  to  be  performed  semi¬ 
annually  for  tills  group  Instead  of  annually 
The  exemlnetion  cf>ntents  ere  minimum  re¬ 
quirements.  additional  tests  such  as  lateral 
end  oblique  z-reys  or  additional  pulmonery 
function  testa  may  be  performed  If  deemed 

B.  Pulmonary  function  ietU. 


sodium  chloride  In  water.  After  Inhaling  as 
few  as  three  to  flve  breaths  the  subject  usu* 
ally  yields  an  adequate  sputum  specimen.  A 
minimum  of  three  aamplei  should  be  col* 
lected  by  the  subject  at  home.  All  sputum 
should  be  collected  directly  into  eixty  percent 
(60%)  alcc^ol. 

Scientific  evidence  suggesU  that  chest  z- 
rsys  and  sputum  cytology  should  be 
together  as  screening  tests  for  lung  cancer  in 
high  risk  populatlona.  such  ms  o^e  oven 
workers.  The  tesU  are  to  be  performed  every 
six  months  on  workers  who  sre  46  years  OC 
age  or  older  or  have  worked  in  the  reguleted 
area  for  5  or  more  years.  Since  the  teste  acem 
to  be  complementary.  It  may  be  advantageous 
to  alternate  the  test  procedures.  Fw  Instance, 
chest  x-rsys  could  be  obtained  In  9une  and 
December  and  sputum  eytologys  could  be 
obtained  tn  March  and  September.  PacUltles 
for  providing  necessary  diagnostic  inveatiga- 
tlon  should  be  readily  available  es  well  es 
chest  physicians,  surgeons,  radiologists, 
pathologists  and  Inununothermplsts  to  |m>- 
*'*de  any  necessary  treatment  aervtcea. 

(Secs.  6.  a.  84  Stat.  1693.  1999  (29  DB.C.  666. 
657):  Secreury  of  Labew'a  Order  6-76  (4l  PR 
25059) ;  29  CPR  Part  1911.) 

tFR13oc76-'ai0v7  Filed  19-20*76;  11 :60  am] 


Pulmonary  function  tests  should  be  per¬ 
formed  tn  a  manner  which  minimizes  sub¬ 
ject  and  operator  bias  There  hu  beeri  shown 
to  be  learning  effects  with  regard  to  the  re¬ 
sults  obtained  from  certain  tests,  such  as  FTTV 
1  0.  Best  results  can  be  obtained  by  multiple 
trials  for  each  subject.  The  best  of  three 
trials  or  the  average  of  the  last  three  of  five 
trials  may  be  used  tn  obtaining  rrliahle  re¬ 
sults.  The  type  of  equipment  (manu- 


facturer,  model,  etc  )  should  he  recorded  with 
*he  results  as  reliability  and  accuracy  varies 
and  such  Information  may  be  important  in 
the  evaluation  of  test  results.  Care  should  be 
exercised  to  obtain  the  best  possible  test¬ 
ing  equipment. 


C.  Sputum  cytology 

Sputum  can  be  collected  by  aerosol  inhala¬ 
tion  during  the  medical  cxsjn  or  by  spon¬ 
taneous  early  morning  cough  at  home.  Spu¬ 
tum  Is  Induced  by  transoral  inhalattoo  of  an 
aerosollaed  scriutlon  of  eight  per  cent  (6%) 


IFR  Doc.77-35156  Filed  12-12-77;8:45  amj 
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§1910.1499  Source  of  Rtandards. 

Section  1910.1000..  41  CFR  50-204J)0.  except 
for  Table  Z-2.  the 
eource  of  which  le 
American  National 
Standards  Institute, 
Z37  eeries. 

140  PR  23073,  May  26.  1975] 

§  1910.1500  Standards  organizations. 

Specific  standards  of  the  following  or¬ 
ganizations  have  been  referred  to  tn  this 
subpart.  Copies  of  the  standards  may  be 
obtained  from  the  issuing  organization. 
American  Conference  of  Oovernmental 
Judustrlal  Hyglenlete 
1014  Broadway 
Cincinnati.  Ohio  45202 
American  National  Standards  Institute 
1430  Broadway 
New  York.  New  York  10016 
National  Fire  Protection  Aaeoctatlon 
470  Atlantic  Avenue 
Boston.  Massachusette  06210 
(40  PR  23073,  May  28.  1976) 
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